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1.0 INTRODUCTION

1.1 Purpose and Scope

1.1.1 This document presents all test reports for the Network Resolution

Area (NRA) IiI-1 Test Program. NRA III-1 tests are concerned

with the R&D Power System and its associated loads. These reports

present and evaluate data on the Power System, the Launch Control

System loads connected to the Power System, and the operation of

the integrated LCS. A complete description of the NRA Test Program

is contained in D2-13405, "Network Resolution Area Test Program

Plan, Block Change I".

1.2.0 Objectives

1.2o1 In general, NRA III-1 test objectives were to:

1.2.1.1 Analyze and verify loads on the H&D Power System.

1.2.1.2 Verify compatibility between the H&D Power System and the inter-

connected Launch Control System (LOS).

1.2.1.3 Investigate the effects of Power System parameter variation upon

the operation of the LCS.

1.3.0 Background

1.3.1 NRA III-1 is divided into two parts, NRA III-lA and NRA III-lB.

-These parts are contained in Sections C and D respectively.

1.3.1.1 NRA III-lA tests verify compatibility of the Programmer Group and

G&C Coupler with the NRA R&D Power System. The Programmer Group

and Coupler are operated in conjunction with associated Base

Activation Test Equipment to simulate most functions of normal

operation.
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1.3.1.2 i.NRUA.1I-1A tests were conducted with the equipment connected per

Figure 3.0.0.0-2. Test Number 3.2.2.1 used the optional configuration

denoted by flagnote Number 7. This optional connection allows

operation at the Programmer Group and Coupler on laboratory-power.

All other NRA II-1A tests were conducted using H&D Power.

1.3.1.3 NRA III-B tests investigate the effects of operational loads

on the E&D Power System, analyze LCS loads, and investigate the

effects of Power System variations.on the'interconnected LCS.

1.3.1.4 NRA III-IB tests were conducted with 'the equipment connected per

Figure 3.0.0.0-1. Due to inavailability of certain items of equip-

ment or limitations on the use of equipment, deviations were made

fron this configuration. These deviations are identified with

flagnotes on Figure 3.0.0.0-1.

1.3.2 The numbers of the test reports contained within refer directly

to the Test Procedure numbers contained in D2-13406, Vol. III,

"Launch Control System Test Procedures, Network Resolution Area."

This procedures document is a compilation of Test Requests to

EDL/NRA for tests relating to the Power System.

1.3.3 Test procedure and report numbering has the following pattern:

1.3.3.1 The first number indicates the NRA Test Program number, and

will always be a three (3) for an NRA III Test.

1.3.3.2 The second number indicates location of the equipment in test,

either the LCF (No. 1) or LF (No. 2).
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1.3.3.3 The third number indicates that the test is a load- analysis test

(No.1I), a compatibility test (No. 2) or a parameter variation

test (No. 3).

1 1:.3.3.4 The fourth number is the test number in the sub-group determined

..by the- precedi ng numbers.

1.3.4 As an example, test 3.1.1.2 indicates: NRA III (3), LCF (1),

Load Test.(1), Test Number (2).

1..5 Test data was recorded on IMIR Test Logs. The Test Logs arq on

file in the Network Resolution Area Laboratory. During NRA III-1A,

selected interface signals were recorded with the NRA Instrumentation

system. The oscillograph recbrds made during the test are on file

. in'the NRA.

( 1.4 Summary

.4- 1.4.1 Data"on the Load Tests performed includes the following information:

1.4.1.1 Photographg of current and voltage'transients caused by the

on-off cycling of operational loads. In some equipment, such as

the SCN, the current inrush at turn-on was quite large, exceeding

the nominal current ratings of the Power Supply Group DO supplies

by factors of two or.thtee (see tests 3.1.1.4 and 3.2.1.4).

1.4.1.2 'Measurements of noise and ripple at the power inputs to equipment

in the LOS. ,

1.4.1.3 Steady-state measurements of voltage, current, frequency, and power. ,.

tunder static or average: load conditions. Each individual item "

of equipment tested was connected to other equipment in theLCS

while these measurements were made.
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1.4.1.4 easurements of the preceding quiantities-under conditions of

maximum or changing load. a

1.4.2 In each Test Report on the load tests, a comparison is made between

D2-4853-1 or D2-4853-2 "Launch Control System Electrical Load

Analysis, LF or LCF", and test results. The comparison is made

to satisfy requests for verification of data in D2-4853.

1.4.3 Compatibility tests performed verified:

1.4,3.1 Operation of the Prograammer Group and G&C Coupler on R&D power,

under static and dynamic load conditions. Base Activation Test

Equipment was used to simulate most functions of normal LF operation.

1.4.3.2 Operation of the Sensitive Command Network (SCN) during transfers

to and from primary power. Power transfers were performed in the

LF only due to inavailability of an operable LCF M-C Set.

1.44 . Voltage variation tests investigated the effects of low input

voltage to equipment in the LCS. A more detailed summary of these

tests is given in Paragraph 4.0 of Section B.

(

UJ 4234 2000 R'V. 8/62 2-5142-2

REV S_ NO. T2-2555

SECT. B PA 1



2.0 _EouF ient in Test

2.1 M III - IA

2.1.1 Launch Facility

2.1.1.1 Figure A 1201 Programer Group OA-3388/GSM-k4, (403), P/N 25-22036-68

s/17 000

2.1.1.2 Figure A 6C04 G,:C Coupler P/11 550780107 S/N A002B

2..1.3 Ti ,re A 693 G*.C Coupler Test Set P/T 55-64-107 S/ CPD 0003

2.1.a.4 Figure A 1337 Distribution Box P/N 25-23468-32 S/N 0003

2.1.1.5 Figure A 1412 VRSA (Preprototype) E2-i

2.1.1.6 Figure A 3113 Du=W/ D3coder P/N 25-27158-14 S/1 004

2.1.1.7 Fig-ure A 1234 Pouer Group P/11 25-22552-36 S/N 0002

2.1.1.8 Eigure A 1233 M11otor Generator P/N 10-20884-2 S/N 0001703

2.1.2 Assembly and Checkout Equipment

2.1.2.1 A/CO 100 LF Start-up Unit P/11 25-28001-3 S/N 001

2.1.2.2 A/CO 101 LF/SCN Interface Simulator P/N 25-28592-1 S/N 0001

2.1.2.3 A/CO 102 Missile Electronic Simulation Kit

2.2 MA III - 1B

2.2.1 Launch Control Facility

2.2.1.1 Figure A 12143 Launch Control Console, OA-3384/GsW-4, (300), P/

25-24172-14, S/1i 0003

2.2.1.2 Telephone Transmitter Control, C-3937/GTC, P/N 1274013-503, S/N

0000003

2.2.2.1 Figmre A 1289 Power Supply Group, OA-3385/Sw-4, (301) P/N 25-24197-40,

B/n 0002
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2.2.3.1 Figure A 3.2(5 Digital Data Grouip' o-3541/GY-1(v), (303)s. P/H

8323662-501, s/N 000"J4.

2.2.4 .1 Figure A 1213A Commanf3 Message Processing Groulp, OA-3542/Gc-IM(V)

P/N 832-3614-502, S/N 0000003.

2.2.5.1 FFre A 1213B Stat'= essaGe Processing Group, OA-3543/GYK-I(V),

(305), P/N 832314-502, S/N 0000C04,

2.2.6.1 Figure A 1333 C munieatiOns Cantrol Cansele, OA346O/Gst-4, (31),

P/11 25-27095-5, SIN 0000005.

2.2,6.2 Telephone Transmitter Centrol C-3937/GTG; P/1T 1271013-503, S/N

000004

2.2.7i Figure A 1302 Telephane Connecting and Svitching Set, (312), P/N

1274180, S/N 0000000'.

2.2.8.1 Figure A 1364 Cable Termination Equipment, AN/GTC-li (320), P/N

8319702-502, S/N 0000002

2.2.9.1 PAS Monitor Panel Assambly, P/IN 820200 GI.

2.2.2 Launch Facility

2.2.2.1 Figure A 1251 Digital Data Group, OA-3593/GYK-2, (401), P/T

8323616-502, S/11 4O* O5

2.2.2.2 Figure A 1223 Status - Cunand Message Precessing Group

MA-359VO/KIC2, (40a2), P/H 8323617-501, S/IT 0000005.

2.2.2..3 Figure A l268 Ccimand Signals Decoder, KY-412-/GMI-2,pP/IT 8-325136-502,

sln ooooook.

2.22. Figure A 1201 Prog r Group QA-333/GSW-4, (403), P/N 25-

22036-89, s/N 0000008.
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2.2.2.5 Figure A 1284 IY Power Supply Group, OA3386/GSW-4, (406), P/N

25-22552-361, S/N 0002

2.2.2.6 Figure A 1283 Motor Generator, PU-515/GSW-4, (409), P/N 10-20884-2,

s/N 0001703.

2.2.2.7 Figure A 604 Guidance and Control Coupler, Wing I (412), P/N

550780107, S/N AOO2B.

2.2.2.8 Figure A 604 Guidance and Control Coupler, Wing II (412), P/N

-11755103-107, S/N AHB0003.

2.2.2.9 Figure A 1303 Repeater Telephone AN/GTC-9, (418), P/N 1274176-501,

S/N 0000012.

2.2.2.10 Figure A 1337 Distribution Box, J-1264/GSW-4, (432), P/N 25-23468-32

s/N 0003.

2.2.2.11 Figure A 1412 Voice Reporting Signal Assembly, (1400) P/N

10-21330/0962 8000-601A, S/N P-3.

2.2.2.12 Figure A 1379 Battery Charger - Alarm Set Group, OA-3684A/GSQ-44,

PIN 25-25561-44, SIN 0000004.

2.2.2.13 Figure A 1283 Batteries, P/N 10-20811-7, S/N's 0000001, 0000006,

0000007, 0000008, 0000009, 0000010, 0000013, 0000016, 0000017,

0000020, 0000051, 0000052.

2.2.3 Assembly and Checkout Equipment

2.2.3.1 LF Start-up Unit(s)

2.2.3.1.1 A/CO 100, Start-up Unit 12 (280), P/N 25-28001, S/N 0001.

2.2.3.1.2 Figure A 4491, Start-up Unit LF (1202), P/N 25-33449-1, S/N 0000002

2.2.3.2 Missile Downstage and Electronics Simulation Kit(s)

U3 4284 2000 REV. 0/02 1-$1642-

REV SYM- rffovw NO. III T2-2555

ISECT. B I PAGE 21



2.2.3.2.1 A/CO 114, Missile Downstage Simulator, (279), P/N 25-28097-1,

S/N 0001

2.2.3.2.2 Part of Figure A 4490, Simulator Electrioal Functions Missile -

Launch, SM 245/GSM-62.

2.2.3.2.3 A/CO 112. Junction Box and Cable Set, (254) P/N 25-28174-8,

sIN 0001

2.2.3.2.4 Part of Figure A 4490, Distribution Box J-1291/GSM-62 (1201A)

P/N 25-33734-1, S/N 0000012...

2.2;3.2.5 A/CO 372, Launch Events Recorder, (289), P/N 25-28035-1, S/N 0001

2.2.3.2.6 Part of Figure A 4490, Recorder, Signal Data RO--186/GSM-62 (1201C)

P/N 25-35862-1, S/N 0000014.

2.2.3.3 Simulator - G&C Coupler

( 2.2.3.3,! Figure A 695, SE 106, P/N 31285-315 S/N AOC-R

2.2.3.3.2 Figure A 695, C119B, P/N 60300-305 S/N AHC 0001

2.2.4 Test Support Equipment

2.2.4.1 See 25-33093 Sheet 1, for the required Test Support Equipment.
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4.0. Summary of Low Voltage Testing

4.1.0/ Description

4.1.1 In NRA III-IB, several tests were conducted to investigate the effects

of low input voltage to various racks in the Launch Control System.

In these tests, input voltages were decreased below design tolerances.

Normal system commands, such as test, SCNT, Launch, etc., were used

to determine proper operation of the equipment. The voltage at which

the equipment could no longer process the normal commands was defined

to be the failure point. Voltages were not lowered beyond this point.

4.1.2/ Equipment in test included the LF and LCF/SCN, the Launch Control

Console, the Programmer Group, C&C Coupler, and the LF and LCF Power

Supply Groups, Input voltage to the SAC/CTE was varied also, but due

to a lack of 465L equipment, the failure point could not be determined

for this item of equipment.

4.2.01 Procedures - General

4.2.1/ The LF/SCN input voltage was lowered in Test 3.2.3.2. The Programmer

Group and Coupler were connected, but were operated at normal input

voltage. The LF was in Strategic Alert. Test, Calibrate, SCNT, a

one vote Launch, Inhibit, and a two vote Launch were sent from the LCF.

Status from the LF was observed at the IWC.

4.2.21 The LCF/SCN and LCC input voltages were lowered in Test 3.1.3.1. All

commands were sent from the LCC and the command lines checked for

presence of the correct message. Status messages were fed into the

LCF/SCN, and the resulting status display at the LCC checked for validity.
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4'.2.- In Te'st 3.2.-3.3, the 400 cpO voltage to the Programmer Group and

Coupler was lowered. Test, Calibrate, and Launch Commands were sent

to the Programmer' Group. The SC was connected, but operatings

at normal Voltage.

4.2.(4"7 In Test 3.1.1.1 (LCF) and 3.2.11 (Ia) the'400 epe input voltage to

the* Power Supply Groups was lowered. Curves-were plotted to show

variation of output voltage with decreasing input voltage.

4.2.5 YRSA Emergency Power voltage was'lowered in'test 3.2;1.8. VRSA

operation at low voltages was observed.

4.2. &t More detailed procedures are given in the Test Reports referenced

'above'.

4.3.q( Results

4.3 .i The LCF/SCN functioned properly down to #18.8 volts input voltage.

Below this voltage, 'the status lamps at the LCC were so dim that

-correct status display could not be verified. From the curves of

-Test Report 3.1 .1 .1, the Power Group input voltage for +18.8 volts

was 62 volts (phase). Internal voltages in the SCO Power Supply

drawers remained stable until the SO input voltage reached 18 volts,

or until 400'cps voltage dropped to 60 volts (phase). After this point,

most volteges' dropped. off sharply (See Figures 3.1.1.1-4 and 3.1.1.1-5).

One voltage, the-+28 volt output (pin L) increased sharply at

16 volts input. See test reports 31.1.1 and 3.1.2.1 for more details.

US m; 300 ReV. 0/62 2.S1422
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4.3.2 No discrepancies were observed in the operation of the LF until

400 cycle phase voltage reached 70 volts. Below this point the

Programmer Group could no longer complete a Launch or Test sequence.

At 75 volts, channel #34 (RF Security Alarm) appeared on VRSL.

At 65 volts, channel #34, #17 (Launch Acceptance Alarm) and all SCN

faults except #32 and #33 appeared on VRSA. When 400 cps voltage

reached 63 volts, the SCS Armed and could not be safed from the LCF.

Finally, at 60 volts, the LF/SCN would no longer process command

messages from the LCF. See test reports 3.2.1.1, 3.2.3.2, and

3.2.3..3 for more details.

4.3.3 VRSA would not report faults after emergency power voltage reached

24 volts. Refer to Test 3.2.1.8 for more details.

Us a"8 2000 REV. 8/62 2-ll4l-2

REV SYM,,,..ALLa.' NO, II T2-2555
SECT. B PAGE 28



TH E AfALW#JV" COMPANY

N

NUMBER T2-2555, Vol. III

SECTION TITLE NRA III-lA Test Reports 4

PREPARED BY 9 --- 2i'/&N. Noe

,ri SUPERVISED BY - -. ,

APPROVED BY - -,6

APPROVED BY - 7/1(5
It. B. Eddqr (DATE)

REV SYM . IVOL NO. III OF T2-2555I s E c T . C [PAGE I



TST REPORT 3.2.2.1

1. Test Title

Programmer Group and Coupler on Lab Power.

2. Objective

To establish a startup procedure when operating the Programmer Group

and coupler on facility 400Xpower.

3. Conclusions

The Programmer Group and coupler startup procedures for NRA lab power

operation were verified in this test. A timing chart is included in

this report, *howing the sequence of events in the startup.

ho Equipment in Test

4.1 Programmer Group, Figure A 1201, P/N 25-22036-68, S/N 0001

4.2 Coupler (c53c), Figure A 6o4, P/N 6O950-305, S/N A0028
4.3 Distribution Box., P/N 25-23468:-32, S/N 0003
4.4 BATE Gear, ACO 100, ACO 101, ACO 112, ACO 114, C-119

5. Test Description

. The equipment was connected per Figure 3.2.2.1-1

5.2 All switches on the Launcher Auxiliary Simulator, Missile

Simulator, LF Interface Simulator, Startup Unit, and Coupler

Test Set were placed in the OFF or NORMAL position.

5-3 Switches Si and $2 at the AC switch box were placed in the UP

position.

5.4 The status of each of the following indicator lamps at the AC

switch panel was verified:

(a) MAIN POWER CONRoL lamp 01W

(b) EMERGNCY POWER TEST lamp OFF

(c) POWER TST OVERIDE lamp OFF

(d) POWER TEST lamp OFF

5.5 At the A/CO 100 the DISABLE DISCRETS and HALT PRIME switches were

placed in the ON position.

5.6 The MANUAL/LCF switch on the A/CO 101 was placed in the LCF position

and the REHOTE/LOCAL switch at the A/Co 100 was placed In the EIEME

position.'

5-T Ordnance and 400 cycle power was applied to the Programmer and

(7' Coupler.
I.
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5. Test Description (Cont'd)

'V 5.8 All BATE Gear power switches were turned. ON

5.9 The LCFA.IAAL switch at the A/CO 101 was placed back to the

MANUAL position and the REiOTE/LOCAL siftch back to the LOCAL
/"

position on the A/CO 100.

5.10 The C-19 was turned ON

5.11 The SUT DOWN SITE switch was depressed at the P/G

5.12 The NO-GO reset button was" then depressed at the P/G

5.13 The P/0 and COUPLER POR ON switch was depressed at the A/CO 100

5.14 The G&C SrSM-1 POER ON switch was depressed at the Startup Unit

5.15 HALT M2E and DISAPBLE DESCRETES TRUE switches were turned off at

the A/CO 100. The TI-ER SPEEDUP nUMIBIT switch was turned OFF

at the A/CO 112.

5.16 At 8 minute the CALIRATE button on the A/CO 100 was depressed.

( 5.1T The times of all events in the start7uR sequencej were verified.

5.18 An accelerated startup wsing PROGR- ADVANCE on the C-119, was

then performed. -

6. Test Summary

Sequence times were verified using a stopwatch. The following chart is

a timing diagram showing times in the startup sequence.

7. General Information

7.1 Test Engineer: Norman Noe

7.2 Date Test Complete: 16 October 1962

7.3 Change to EA 8956

T.A Applicable ER's Noce
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T REP0 3.2.2.2

1. Test Title

Programmer Group and Coupler Startup on LF Power System

2. Objectives

To establish a startup procedure when operating the P/G and coupler on the

LF Power Subsystem.

3. Conclusions

This test verified the startup procedures for the Programmer Group and

Coupler when operated on the LF Power Subsystem in the NRA.

4. EQuipnent in Test

4.1 Programmer Group, Figure A 1201, P/N 25-22036-63, S/N 0001

4.2 Coupler (C53C), Figure A 604, P/N 60950-305, S/N A0028

4.3 Distribution Box, P/N 25-23468-32, S/N 0003

4.4 Power Group, Figure A 1284, P/N 25-22552-36, S/N 0002

4-5 Motor Generator, Figure A 1283, P/N 10-20854-2, S/N 0001703

5. Test Description

5.1 All breakers to the P/o Coupler and Power Group were opened at

the AC switch Panel.

5.2 The equipment was connected per Figure 3.2.2.2-2

5-3 All switches on the Launcher Auxiliary Simulator, Missile

Simulator, LF Interface Simulator, Startup Unit and Coupler Test

Set were placed in the OFF or Normal position.

5.4 At the AC switch Panel it was verified that the following lamps

vere on:

(a) P/G ON LF POWER GROUP

(b) COUFLiEONI POWER GROUP

C',(c) LF POWER GOUP ON M-GS

(d) RAI POWER C01?rROL

RGVISED 1 VOL II NO T2-2555_
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5.5 At the AC switch panel, it was verified that the foU.l,- ig lamps

vere OFF:

(a) EERGENCY POWER TE

(b) POWM TEST OVEFIE

(c) PMER TEST

5.6 The DISABLE DISCRETES TRUE and HALT PRIME switches were turned

ON at the Startup Unit (A/CO 100).

5-7 The kAS ER • COqTR0L switch on the LF Interface Simulators (A/CO 101 )

was placed in the LCF position.

5.8 The PR,0TE/LOCAL switch on the A/CO 100 was placed in the RU-TE

position.

5-9 Power to the P/G and Coupler was turned on by closing C4-, all

breakers on the Power Group (except SCII/CTE and PRE) and CB1 and

CB2 on the AC switch panel.

5.10 A.l BATE power switches were turned ON.

5.11 The W=STER C0W]ROL switch was placed back in the YMTfUAL position

at the AICO 101.

5.12 The C119 was turned 0N.

5.13 The SHT7W I SITE switch was depressed at the P/G, followed by

the NO-GO reset.

5.1I4 System~t'artup was then performed per test 3.2.2.1, paragraph 3.29.

6. test gympxx

This test verified startup procedure for the P/G and Coupler operating

on the NRA LF Power Subsystem.

7- Genera Information

7.1 Test Engineer: Norman Noe

7.2 Date Test Complete: 25 October 1962

7.3 Cbange to EWA 8956

u fV g VOL. III NO T2-2 555
U3 42" 2000 Isic C PAI '4



7.4 Applicable ER's None
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TEST REPORT 3.2.2.3

1. Test Title

P/G and Coupler with H & D Power, VRSA Alarms and No-Go's.

2. Objectives

To verify compatibility of the P/G and Coupler with the H & D Power

Subsystem.

3- Conclusions

Alarms initiated at the Launcher Auxiliary Simulator, IF Interface

simulator and G & C Test Set were all reported properly by VRSA.

No-Go's initiated at the Missile Downstage Simulator resulted in

system shut-down. A list of alarm and No-Go's used in this test is included

in this report (Table 3.2.2.3-1)

i. Equipment in Test

4.1 Programmr Group, Fig A1201, P/N 25-22036-68, S/N 0001.

4.2 Coupler (C53C), Fig A604, P/N 60950-305, S/N A0028.

4-3 Distribution Box, P/N 25-2368-32, S/N 0003

)4.4 Power Group, Fig. A1284, P/IN 25-22552-36, S N 0002

4.5 Motor Generator, Fig. A1283, P/N l0-20884-2, S/N 001703

5. Test Description

5.1 The Progra mer Group and Coupler were placed in Strategic Alert.

5.2 Alarm and No-Go's were initiated by activating the switches listed

in Table 3.2.2.3-1. After the alarm lamp came on at the A/CO 100 and

VRSA was interrogated, the alarm and VRSA were reset.

6. Test Summary

The alarms and No-Go's used in this test are listed in the following table:
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7. General Inrormation

7.1 TeEt Engineer: Norman Noe

7.2 Date Test Complete: 9 November 1962

7.3 Change to EWA 8956

7-4 Applicable ER's: None
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TEST EPORT 3.2.2 .I

1. Test Title

Programmer Group and Coupler with H&D Power, Test Sequence from

Strategic Alert.

2. Objective

To verify compatibility of the P/G and Coupler with the NRA H&D Power

Subsystem.

3- Conclusions

After the incorporation of ECP 263, the Programmer Group and Coupler

successfully completed tests from strategic alert. Prior to the

installation of ECP 263, several intermittent No-Go's occured during

the emergency power test. ECP 263 corrected the problem and made the NRA

E&D Power Subsystem compatible with the P/G and Coupler during the test

( sequence. (See Paragraph 6.1)

Table 3.2.2.-i is a timing diagram showing the sequence of selected P/G

and Coupler interface signals. All times were in agreement with those

given in the P/G model specifications, ?2-13436.

1. Equipment In Test

k. Programmer Group, Figure A 1201, P/N 25-22036-68, S/N 0001

k.2 Coupler (C53C), Figure A 604, P/N 60950-305, S/N A0028

1-3 Distribution Box, P/N 25-23468-32, S/N 0003

4.A Power Group, Figure A 1284, P/N 25-22552-36, S/N 0002

4.5 Motor Generator, Figure A 1283, P/N 10-20884-2, S/N 0001703

5. Test Description

5.1 The system was placed in Strategic Alert per test 3.2.2.2

5.2 A test sequence was initiated from the A/CO 100 by depressing the

Test Command button.

KYISGOfaa 4 VOL III NO T2-2555 -..
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5- Selected interface signals were recorded during the sequence

6. Test Summary

6.1 In order to perform this test successfully, it was necessary

to incorporate ECP 263 into the Motor Generator Set (Figure A 1283).

ECP 263 placed diodes across the brush lifting solenoids. With-

out the diodes, voltage transients were being introduced into the

system, causing shut-downs when the system transferred to emergency

power.

6.2 The P/G output signal, Ignite First Stage Engine, does not appear

on the oscillograph records made during Test, due to incorrect

gain settings in the instrumentation. This signal is approximately

90 mv in magnitude and 4 ms in duration, and occurs at count 28.

It was observed. with an oscilloscope after the oscillograph re-

cordings were made.

7./ General Information

7.1 Test Engineers Norman Noe

7.2 Date Test Completes 29 October 1962

7.3 Charge to EWA 8956

7.4 Applicable ER's, None
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TEST REPORT 3.2.2.5

1. Test Title

Programmer Group and Coupler vith H & D Power, Calibrate Sequence

2. Objective

To verify compatibility of the P/G and Coupler with the H & D Power

Subsystem.

3. Conclusions

The Programmer Group and Coupler successfully completed the Calibrate

Sequence while operating on the NRA H & D Power Subsystem. The sequence

was run with fast P/G timing (8 times faster than normal) and required

19.1 minutes. Oscillograph records show that the correct command was

issued to the simulated D17 computer from,the Coupler upon receipt of the

Calibrate Command from the P/G.

( . Equipment in Test

4.I Progra r Group, Fig. A1201, P/N 25-22036-18, S/NO00l

.2 Coupler (c53C), Fig A6o4, P/N 60950-305, S/N A0028

4.3 .,Distribution Box, PFN 25-23W-32, S/N 0003

4.4 Power Group, Fig A1284, P/N 25-22557-36, S/N 0002

1.5 Motor Generator, Fig A 1283, P/N 10-20884-2, S/N 0001703

5. Test Description

5.1 The system was placed in a Strategic Alert Mode per par. 3.2.9 of

3.2.2.2

5.2 The Calibrate button on the Startup Unit (A/Col00) was depressed.

P/G interface signals were recorded at 7.5 ips with the NA

instrumentation system.
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6. Test Summary

The P/G Calibrate Command, Coupler Calibrate Comand to the simulated

D17 computer (C-119A) and calibrate in Process signal from the P/G were

recorded on tape. The Timer Speed-up Inhibit switch on the A/CO 112 was OFF.

The length of the Calibrate required is shown in the following timing

diagram (Table 3.2.2.5-1)

TABLE 3.2.2.5-1

TINE IN MINUTES
0 5 10 15 20 25 30

Calibrate Command

PCi (o)

PC2 (1)

PC3 (o)

Pc4 (o)

Calibrate seq. in Process - [19 .1 min

Strategic Alert. 30

CALIRATE SEQUENCE FROM STRATEGIC ALERT
(With P/G Timing Speed-up)

7. General Information

7.1 Test Engineer: Norman Noe

7.2 Date Test Complete: 31 October 1962

7.3 Change to EWA 8956

7.4 Applicable ER's: None

KurAW VOL III NO T2-2555
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Test Report 3.2.2.6

1. Test Title

P/G and Coupler with H & D Power, Pro-Alert NO-GO's, Sequence Errors, Test

an& Calibrate Tests.

2. Objective

To verify compatibility of the P/G and Coupler with the H & D Power

Subsystem.

3.. Conclusions

The Programmer Group and Coupler responded properly to Pre-Alert NO-GO's,

Sequence Errors and out of sequence commands. System response was as

follows:

3.1 An Ordnance Devices Safe, G & C Compartment Temperature, Re-entry

Vehicle Arming and Fusing or Warhead NO-GO during the alignment Node

(while the Coupler is in Pre-Alert "A") will result in system shut-down.

3.2 A Sequence Error during Alignment Mode (Pro-Alert A) will cause a G & C

Error signal to be issued to the P/G. With & G & C Error, the system

does not complete the alignment sequence.

3.3 A Sequence Error prior to or during the Coupler Self Test portion of

Test will cause a G & C Error, Coupler NO-GO, and system shut down.

A Sequence Error during G & C Self Test causes a G & C Error and

failure of Test (The P/G does not issue Start Calibrate), but no

system shut-down.

3.4 During the Calibrate Sequence (Coupler in Pre-Alert A) a Sequence

Error will cause a G & C Error to be issued by the Coupler. The

system does not complete the Calibrate sequence and go into Strategic

Alert.

u GVI, VOL* II NO T2-29991
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3-5 When the P/G and Coupler are in an Alignatmt, Test, or Calibrate Mode,

Test or Calibrate commands have no effect on the statu& of the equipment

4. Equipment in Test

1.1 Programmer Group, Fig. A1201, P/N 25-22036-68, S/N 0O1

4.2 Coupler (c53c), Fig. A604, P/N60950-305, S/N A0028

4.3 Distribution Box, P/N 25-23468-32, S/N 0003

4.4 Power Group, Fig A1284, P/N 25-22552-36, S/N 0002

4.5 Motor Generator, Fig A1283, P/N l0-20884-2, S/N 0001703

5. Test Description

5.1 The system was placed in Strategic Alert per test 3.2.2.2. At the

A/CO 100 the Disable Discrete and Halt Prime switches were made

momentarily true and then placed back in false position to place the

system into the ilignment mode. 1.

5.2 No-GO's were initiated from the A/CO A4 and system response noted.

5.3 With the system in alignment, Sequence Errors were initiated from the

C-119 (Coupler Test Set)

5.4 The system was placed into Test and Sequence Errors initiated during

the First part of Test (before Coupler Self-Test)

5.5 Sequence Errors were then initiated during the G & C Self-Test

portion of Test.

5.6 The system was then placed into Calibrate and the same sequence errors

initiated from the C-119.

5.7 Test and Calibrate commands were issued during the Alignment, Test,

and Calibrate sequences and response was noted.

6. Test Summary

6.1 The No-Go's initiated in part 5.2 were:

,-' (a) Ordnance Devisew Safe Inhibit N/G

. . (b,) Waha /,.

vusfio I VOL I INO T2-2555
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6.1 (c) ne-entry Vehicle Arming and Fusing N/o

(d) G & C Compartmnt Temp.. NIG

6.2 The sequence errors used in parts 5.3 through 5.6 vere:

(a) Confirm Codes

(b) Parity Error

(c) Sequence Advance Error

(d) Dowmstage No-Go

7. General Information

7.1 Test Engineer: Norman Noe

7.2 Date Test Complete: 8 November 1962

7-3 Change to EWA 8956

7. Applicable ER's: None

.(.
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TEST REPORT 3.2.2.7

1. Title

Programmer Group and Coupler with H&D Power, Emergency Alert Tests.

2. Objective

To verify compatibility of the P/G and Coupier with the NRA H&D Power

Subsystem.

3. Conclusions,

3.1 The Programmer Group and Coupler completed a Test Sequence under

Emergency Alert Conditions (Autocollimator Alarm present). Sequence

times are shown on Table 3.2.2.7-1.

3.2 The, Programmer Group w6uld not initiate a Caiibrate Sequence with

a true Autocollimator Alarm input. (Reference paragraph 3.4.5 of

Model Specification D2-13436).

3.3 A Launch Sequence vas successfully completed with an Autocollimator

Alarm present. Table 3.2.2.7-1 includes Launch-Event times.

obtained from the oscillograph recorder made during the test.

3.4 With an Autocollimator Alarm and fast P/G timing (eight times

normal), a NO-GO shut-down was obtained after 45 minutes.

4. Equipment in Test

4.1 Programmer Group, Figure A 1201, P/N 25-22036-68, S/N 0001

4.2 Coupler, Figure A 604, P/N 60950-305, S/N A0028

4.3 Distribution Box, P/N 25-23468-32, S/N 0003

4.4 Power Group, Yigure A 1284, P/N 25-22552-36, S/N 0002

4.5 Motor Generator, Figure A 1283, P/N 10-20884-2, S/N 0001703

rS ff 3..oo V" V 1 14 T2 -2555
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5. Test Description

5.1 They system was placed in Strategic Alert per Test 3.2.2.2.

5.2 An Autocollimator Alarm is initiated by placing the AC #1 and AC #2

switches on the Coupler Test Set (C-119) to the ON position.

5.3 After' the Alarm lamp came on at the Startup Unit (A/CO 100) the

Test Command button at the A/CO 100 is depressed. Interface signals

were recorded during the Test Sequence.

5.4 After the Strategic Alert lamp came on at the A/CO 100, the Calibrate

Command button was depressed.

5.5 A Launch Sequence was then performed with the Autocollimator Alarm

still present.

5.6 After the Launch Sequence, the system was again placed in Strategic

Alert and another Autocollimator Alarm initiated. The Timer Speedup

( ] Inhibit switch at the A/CO 112 was placed in the OFF position.

NO-GO shut-down after 45 minutes was verified.

6. Test Summary

6.1 Table 3.2.2.7-1 is a timing chart showing sequence times for Test

and Launch. This information was taken from the oscillograph

records made in this test.

6.2 Channel four on the Launch record shows the G&C Power Off command.

The command is true during count 11. Instead of cutting off abruptly

at the beginning of count 12, the signal decays exponentially to a

0 volt level in approximately 6 seconds. The failure of the signal to

cut off abruptly does not effect the operation of the system during

launch. During the one second that the signal is true, the trip coil

REVIED ffA91Aj~ i:) III H:O +225
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5. Test Description

5.1 They system was placed in Strategic Alert per Test 3.2.2.2.

5.2 An Autocollimator Alarm is initiated by placing the AC #1 and AC #2

switches on the Coupler Test Set (C-119) to the ON position.

5.3 After the Alarm lamp came on at the Startup Unit (A/CO 100) the

Test Command button at the A/CO 100 is depressed. Interface signals

were recorded during the Test Sequence.

5.4 After the Strategic Alert lamp came on at the A/CO 100, the Calibrate

Command button was depressed.

5.5 A Launch Sequence was then performed with the Autocollimator Alarm

still present.

5.6 After the Launch Sequence, the system was again placed in Strategic

Alert and another Autocollimator Alarm initiated. The Timer Speedup

( ,Inhibit switch at the A/CO 112 was placed in the OFF position.

NO-GO shut-down after 45 minutes was verified.

6. Test Summary

6.1 Table 3.2.2.7-1 is a timing chart showing sequence times for Test

and Launch. This information was taken from the oscillograph

records made in this test.

6.2 Channel four on the Launch record shows the G&C Power Off command.

The command is true during count 11. Instead of cutting off abruptly

at the beginning of count 12, the signal decays exponentially to a

0 volt level in approximately 6 seconds. The failure of the signal to

cut off abruptly does not effect the operation of the system during

launch. During the one second that the signal is true, the trip coil
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at relay K1 in the Distribution Box is actuated, opening the Ki

relay. The signal passes through the closed contacts of K1, so that

as soon as the trip coil is actuated, the P/G power Off Commuand

output is open-circuited.

3 6.3 The Ignite First Stage Engine signal on Channel #13 came true at

the proper time, but its magnitude appears to be less than 28 volts

on the oscillograph record. This was due to an instrumentation error,

as later investigation verified that the signal was 28 volts at the

P/G interface.

K~~~rAD~ jRFMW VOL II NO T2-2555
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Test Report 3.2.2.8

1. Test Title

Programmer Group and Coupler with H & D Power, Launch Sequence

2. Objective

To verify compatibility of the Programmer and Coupler with the H & D

power subsystem;

3. Conclusions

3.1 The Programmer Group and Coupler successfully completed launch sequences

when operating on the NRA H & D power subsystem. Events in the launch

sequence were recorded on the NRA instrumentation system and on the

ACO 372 Launch Event Recorder. Table 3.2.2.8-1 is a timing chart,

illustrating the data taken from the recordings.

3.2 Table 3.2.2.8-1 agrees with the launch timing diagram given in the P/G

Model Specification D2-13436, with one exception. The model specifi-

cation shows the P/G output signal, Remove closure, occuring at count

19, before the output signals, Arm all Ordnance Devices, Critical Leads

Disconnect, Release G & C Umbilical, and Retract G & C Umbilical. The

test recording shows these signals occuring before Remove Closure. The

difference in the timing of these events is due to the C-119 coupler

test set, which is used to simulate the D-17 Airborne Computer. The

P/G issues the commands to Arm All Ordnance Devices, Disconnect

Critical Leads, Release G & C Umbilical and Retract G & C Umbilical

when Flight.Program Entered is received from the C-119. This signal

may occur from 16.2 to 19.5 seconds after the beginning of launch.

Remove closure occurs at count 19 as it should, but the other four

signals come true at count 17 instead of count 19.5 as indicated in

,C the P/G Model Specification Timing diagram.

Vs f .ooI VOL 111 NO T2-2555_
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4. Equipment in Test

4.1 Programmer Group, Fig. A1201, P/N 25-22036-68, SIN 0001

4.2 Cupler (C53C), Fig. A604, P/N 60950-305, S/N A0028

4.3 Distribution Box, P/N 25-23468-32,. S/N 0002

4.4 Power Group, Fig. A1284, P/N 25-22552-36, S/N 0002

4.5 Motor Generator, Fig. A1283, P/N 10-20884-2, S/N 0001703

5. Test Description

5.1 The Programmer Group and Coupler were placed in a Strategic Alert

status.

5.2 The Timer Speedup inhibit switch was placed to ON and the SCS armed

by removing cable W529 (J27)

5-3 A launch was initiated and selected interface signals from the P/G

recorded with the NRA instrumentation system.

6. Test Summary

Output signals from the P/G were monitored by means of a breakout box.

Signals were recorded on tape at 60 ips and played back at 7.5 ips onto

an oscillograph. Oscillograph records are on file in the NRA Laboratory.

7- General Information

7.1 Test.Engineer: Norman Noe

7.2 Date Test Completes 2 November 1962

7.3 Change to EWA 8956

7.4 Applicable ER's None
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TEST REPORT 3.2.2.%

1. Title

Programmer Group and Coupler with H&D Power, Sequence Errors during

Stragegic Alert.

2. Objective

To verify compatibility of the P/G and Coupler with the H&D Power Subsystem.

3. Conclusions

3.1 The Coupler and Programmer Group responded properly to Sequence

Errors during Strategic Alert, Calibrate Sequence from Strategic

Alert, and Test Sequence from Strategic Alert. System response was

as follows:

(a) A Premature Sequence Advance, Confirm Codes Error, Parity Error,

or Downstage NO-GO issued from the C-119A caused the Coupler to

enter Pre-alert B and the Programmer Group to command a re-start.

On the fifth re-start the P/G commanded a system shut-down.

(b) T"hen the Calibrate Sequence was entered from Strategic Alert,

(Mode A4) flip-flop MI in the Coupler remained set throughout

the sequence, and Pre-alert B was not entered until a Sequence

Error was detected.

(c) During a test from Strategic Alert, the Coupler commanded a re-

start when a Sequence Error was detected.

3.2 The Programmer Group and Coupler had the correct response to Sequence

Errors during the alignment portion of Pre-alert B (re-start). A

Sequence Error caused the Coupler to issue a G&C NO-GO for Confirm

Codes, Parity Error and Premature Sequence Advance, and a Downstage

NO-GO for a Downstage NO-GO Code. The P/G shut down the system upon

receipt of the C&C NO-GO and Downstage NO. GO commands from the Coupler.

VISED W F F VOL NO T2-2555
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( 4. Equipmnent in Test

4.1 Programmer Group, Figure A 1201, P/N 25-22036-68

4.2 Coupler (C53C), Figure A.604, P/N 60950-305

4.3 Distribution Box, P/N 25-23468-32, S/N 0002

4.4 Power Group, Figure A 1284, P/N 25-22552-36, S/N 0002

4.5 Motor Generator, Figure A 1283, P/N 10-20884-2, S/N 0001203

5. Test Description

5.1 The system was brought up to Strategic Alert per Test 3.2.2.2

5.2 The Local/Remote switch at the A/CO 101 was placed to remote

5-3 The Sequence Advance Error switch at the Coupler Test Set (C-119A)

was activated until the Disable Discretes lamp came on at the G&C

Test Set, and then returned to NORMAL position immediately. The

Program Advance switch was then activated during the Alignment and

Calibrate portions of the re-start to bring the P/G and Coupler back

up to Strategic Alert.

5.4 Paragraph 5.2 was repeated for Parity Error, Confirm Codes Error,

and Downstage NO-GO. Some difficulty: was experienced in using the

Downstage NO-GO switch (see Test Summary for details).

5.5 The P/G and Coupler were again btought up to Strategic Alert. The

Downstage NO-GO switch was activated until Disable Discretes came

true at the Coupler Test Set, and then placed back in NORMAL position.

The switch was activated again when the Alignment lamp came on at

the A/CO 100.

5.6 Paragraph 5.4 was repeated for the other Sequence Errors (Parity,

Confirm Codes, and Sequence Advance)

KVISGO V I II I T225
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5.6 The system was then placed in Strategic Alert and a test commanded.

The four Sequence Errors were then initiated by activating the

appropriate switch on the Coupler Test Set until the Disable

Discretes lamp illuminated. After each error, the system was brought

up to Strategic Alert and a test commanded before the next sequence

error was initiated.

5.7 Paragraph 5.6 was repeated for Calibrate from Strategic Alert.

6. Test Summary

In order to generate a Sequence Error using the Downstage NO-GO switch on

the C-119A, it is necessary to operate the switch rapidly or a Downstage

NO-GO will result. This is due to the fact -hat the Downstage NO-GO code

is being issued with every timing pulse (every 33 ms) as long'as the switch

is in Test position. When the Downstage N0-GO Code is first detected,

a Coupler Reset R is issued which resets the Mode Memory flip-flops to

produce the Align Mode in the Coupler. R, resets and starts the Reset

timer countdown chaifi running. Approximately E ms later Master Reset

is sent ' to the C-119A. Master Reset remains true for 33ms, and while

it is true the Downstage NO-GO Code from the C-119A is inhibited. When

Master Reset is removed, the Downstage NO-GO code is again sent to the

Coupler, which by this time is in Pre-Alert B. The Code is detected as

a Sequence Error in Pre-Alert B. Therefore, the switch must be turned OFF

while Master'Reset is still true or as it goes false, or a shutdown will

result.

46MD j, VOL. III jNOT2-..2 5 5 5 _
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7. General Information

7.1 Test Engineer: Norman Noe

7.2 Date Test. Complete: 27 November 1962

7. Charged to EWA 8956

7.4 Applicable ER' st None

(i
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TEST REPORT 3.2.2.10

1. Test Title

Programmer Group and Coupler with &D Power, Pre-Flight Mode Alarms,

NO-GO's, and Sequence Errors.

2. Objectives

To verify compatibility of the PIG and Coupler with the H&D Power

Subsystem.

3- Conclusions

The Programmer Group and Coupler responded properly to the Alarm, NO-GO's

and Sequence Errors initiated just prior to launch. Table 3.2.2.10-1

lists the conditions used and the observed system response.

4. Equipment In Test

1.1 .Programmer Group, Figure A 1201, P/N 25-22036-68, S/N 000

k.2 Coupler (C53C), Figure A 60A, P/n 60950-305, S/N A0028

4.3 Distribution Box, P/N 25-23408-32, S/N 0003

4.4 Power Group, Figure A 1284, P/N 25-22552-36, S/N 0002

4.5 Motor Generator, Figure A 1283, P/N 10-2088-2, S/N 0001703

5. Test Description

5.1 The system was placed in Strategic Alert per test 3.2.2.2 for

each part of the test.

5.2 Alarms were initiated per test 3.2.2.3, followed by a Launch

Comnand, after each launch was completed the alarm was removed

ansd the system started up to Strategic Alert.

5.3 NO-GO's were initiated at the A/CO 114, followed by Launch

6. Test Summary

The results of this test are sumarized in Table 3.2.2.10-1.

REVISED ___ VOL- II I NO' T2-2555
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7. General Information

T. Test Engineer: Norman Noe

T-2 Date Test Complete: 14 November 1962

7.3 Charge to EWA 8956

T.4 Applicable ER's: None
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TABlE 3.2.2.10-1

Fault Observation

Primary Power Alarm launch Completed

launch Tube Flood Alarm

Equipment Inlet Air Humidity Alarm

launcher Temperature Alarm

Equipment Inlet Air Temperature and

Flow Alarm

Seismic Alarm

Autooollimotor Alarm

G&C Compartment Temperature Alarm launch Completed

Ordnance Device Safe Inhibit No-Go Shut-Dawn

W/H No-Go

" RN Arming and Fusing No-Go No-Go shut-down

Umbilical Release Inhibit (at launch Completed

Missile Downstage Simulator)

Arm Ordnance Devices Inhibit No-Go shut-down within 30 seconds

Sequence Advance Error No-Go shut-down

Confirm Codes Error

'Parity Error

Downstage No-Go No-Go shut-down

RVISED . ff'y"W" VOL III INO T2-2555
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TEST REPORT 3.2.2.11

1. Test Title

Programmer Group and Coupler with R&D Power, Post Flight No-Go's and

Sequence Errors.

2. Objective

To verify compatibility of the Programmer Group and Coupler with the

R&D Power Subsystem.

3. Conclusions

3.1 The Programmer Group's response to No-Go's initiated after the begin-

ning of the launch sequence was as specified in section 3.4.3 of

D2-13436 (P/G Model Specification). After Flight Program Entered, the

Ordnance Device Safe, W/H Safe, and R/V Arming and Fusing No-Go's are

inhibited. The G&C Compartment Temperature No-Go is inhibited during

the entire launch sequence. The Arm Ordnance Device Inhibit No-Go

prevents First Stage Ignition from coming true, resulting in a system J

shut-down at the end of the launch timer run-out.

3.2 When Flight Program Entered comes true from the computer (c-119), two

gates are disabled in the Coupler which prevent No-Go's from being sent

to the P/G. Therefore, the sequence errors initiated after Flight

Program Entered had no effect on the Launch Sequence. This was the

curreot Programmer Group response.

4. Equipment in Test

4.1 Programmer Group, Figure A 1201, P/N 25-22036-68, S/N 001

4.2 Coupler (C53), Figure A 604, P/N 60950-305, S/N A0028

4.3 Distribution Box, P/N 25-23468-32, S/N 0003

4.4 Power Group, Figure A 1284, P/N 25-22552-36, S/N 0002

( 4 4.5 Motor Generator, Figure A 1283, P/N 10-20884-2, S/N 0001703

EE 3.....E V VOL. II NO T2-2555
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5. Tet Description

5.1 The system was placed in Strategic Alert per test 3.2.2.2

5.2 launch Sequence were initiated per test 3.2.2.8. When

the frmed Ordnance Devices lamp (indicating Flight Program

Entered) illuminated, No-Go's er Sequence Errors were initiated

per Table 3.2.2.11-1 and system response neted.

6. Test summary

The results of the test are summarized in Table 3.2.2.11-1.

T. Aneral InforatIon

T.1 Test Engineer: Norman Noe

7.2 lD.te Test Complete: I4 November 196Z

7.3 Charge to EwA 8956

. . -Applicable ER's: None

-- 2
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TABlE 3.2.2.11-1

Location Fault Result

A/CO ii Ordnance Devices Safe Inhibit launch Completed

A/CO 1.14 W/H No-Geo

A/CO 114& f/V Aiming and Fusing No-Go

launcher Aux-. G&C Compartment Temperature No-Go launch Completed

Simulator (launcher Auxiliary Simulator)

A/CO 114 Arm'Ordnance Devices Inhibit No-Go Shut-Down

P/G P/G Shut-Down No-go Shut-Dovn

C-119A Sequence 'Advance Error launch Completed

C-119A Confirm Codes

C-119A Parity Error,

C-119A Downsltegs No-Go launch Completed

REVISED #AFPAV I M NO T2-2 555
us 42" 3000 ISEC. C I PAG 3T



TEST EPORT 3.2.2.12

1. Test Title

Programmer Group and Coupler with R&D Power, Command Interactions.

2. Objective

To verify compatibility of the P/G and Coupler with R&D Power

Subsystem.

3. Conclusions

3.1 The Programmer Group'lresponse to test and calibrate commands during

launch, launch Commands during Test and Calibrate, and launch from

Pre-alert B was as specified in re-13436. The Test and Calibrate

commands during launch had no effect on the launch Sequence. A

launch Command during Calibrate had no effect on the Calibrate

Sequence. A launch Command during Test caused a launch Sequence to

be initiated after the Emergency Power Test portion of the sequence.

3.2 It was also verified in this test that a launch cannot be initiated

with the SCS switch in the Distribution Box in Safe position.

4. Equipment In Test

4.1 Programmer Group, Figure A 1201, P/N 25-22036-68, SIN 0001

4.2 Coupler (C53C), Figure A 604, P/N 60950-305, S/N A0028

1-3 Distribution Box, P/N 25-23468-32, S/N 0003

4.4 Power Group, Figure A 1284, P/N 25-22552-36, S/N 0002

4.5 Motor Generator, Figure A 1283, P/N 10-20884-2, S/N 0001703.

5. Test Description

5.1 The system was placed in Strategic Alert per test 3.2.2.2.

5.2 A launch Sequence was initlated, followed by a Test Command.

5.3 The system was brought vp to Strategic Alert and another launch

initiated, followed by a Calibrate Command.

gsvWsjr ~ VOL. III 1NOT2_2555
us ease 2000 ISK. C Pr



5. Test Description (Cont'd)

5A The system was brought up to Strategic Alert and then placed

into the Pre-alert B mode by initiating a Sequence Error

(confirm codes). A launch Command was then initiated.

5.5 A test command was initiated, followed by a launch Coim i

5.6. 5.5 vas repeated for Clibrate Command

5-T The SCS switch in the Distribution Box was locked in the Safe

position and a launch attempted.

6. Test Summary

Test results are summarized in Table 3.2.2.12-1.

T- General Information

7.1 Test Engineer: Norman Noe

7-2 Date Test Complete: 14. November 1962

7.3 Charge to EVA 8956
(

7. Applicable ER's: None
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TABLE 3.2.2.2-1

Mode Comand Result

Flight Test System not affected, launch continues

Flight Calibrate System not affected, launch continues

Alignnt-Pre-Alert B launch System not affected, startup continue

Test from Strategic launch System enters launch mode after --

Alert transferring to Emergency Power

Calibrate from launch System not affected, Calibrate
Strategic Alert continues

Strategic Alert switch launch System not affected, launch sequence
SCS in Safe position not initiated.

/

usMG h42002000 VO III INO T2-.2555
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TEST TEP0RT 3.2.23

1. Test Title

Programmer Group and Coupler with E&D Power, Site Shut-Down

2. Objective

To verify shut-down procedures for the P/G and Coupler operating on KRA R&D

Power

3- Conclusions

This test verified system shut-down procedures for the P/G, Coupler,

VRSA and BATE Gear*.

4. fquipment In Test

4.1 Programmer Group, Figure A 1201, P/N 25-22036-68, S/N 0001

4.2 Coupler, Figure A 604, P/N 60950-305, S/N AO028

4-3 Distribution Box, P/N 25-234.68-32, S/N 0003

4,.k Power Group, Figure A 1284, P/N 25-22552-36, S/N 0002

4.5 Motor Generator, Figure A 1283,. P/N 10-20884-2, S/N 0001703

5. Test Description

5.1 The Remote/lcal switch at the Startup Unit (A/C0 i00) was

placed to local.

5.2 The Site Shut-Down button was depressed at the A/Co 100

5i3 Circuit Breaker CBI and CB2 were opened at the AC Switch Panel

5. All breakers on the front of the LF Power Group were opened.

5.5 Circuit Breaker CB4 vas opened at the AC Switch Panel.

5.6 Power switches on the Startup Unit, LIP Interface Simulator, Missile

Downstage Simulator, launcher Auxiliary Simulator and G&C Coupler

Test Set.

A .T AU breakers on the Main Distribution Box were opened.

KS AWAWAMV" IL NO T2-2555
US 42" 2000 C PAG 432



6, Test S rm mr\

C Shut-down procedures were verified in the test log.

1. General Information

7.1 Test Engineer: Norman Noe

7.2 Date Test Complete: 16 November 1962

7.3 Charge to EWA 8956

T.A Applicable ER's: None

( A-
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TEST REPORT 3.2.2.14

1. Title

Programmer Group and Coupler with H&D Power, Emergency Power Tests.

2. Objective

To verify compatibility of the P/G and Coupler with the H&D Power Subsystem.

3. Conclusion

3.1 The Programmer Group and Coupler completed a Calibrate Sequence

while operating on Emergency Power. The sequence required 19.1

minutes to complete with fast P/G timing (eight times normal).

The sequence is shown on Timing Chart 3.2.2.14-1. The Mlode Control

lines to the simulated computer (C119A) were monitored on tape, and

the correct Calibrate Command (0100) from the Coupler is shown on

the oscillograph record made from the tape.

3.2 The Programmer Group and Coupler completed a Launch Sequence on

Emergency Power. As in Test 3.2.2.8, Arm all Ordnance Devices,

Critical Leads Disconnect, Release G&C Umbilical, and Retract G&C

Umbilical occured before Remove Closure, due to the Flight Program

Entered input becoming true sooner than normal (See Test 3.2.2.8).

4. Equipment in Test

4.1 Programmer Group, Figure A 1201, P/N 25-22036-68, S/N 0001

4.2 Coupler (C53C), Figure A 604, P/N 60950-305, S/N A0028

4-3 Distribution Box, P/N 25-23468-32, S/N 0003

4.4 Power Group, Figure A 1284, P/N 10-20884-2, S/N 0001703

uEvIso A VL C T2-2555
U34" 00Ssc. C PAGE 43



5. Test Description

5.1 The system was placed in Strategic Alert per Test 3.2.2.2

5.2 The 60 cycle breakers to the LF M-C Set were opened to transfer

the system to emergency power (battery operation)

5.3 The Calibrate Command button was depressed at the Startup Unit

(A/CO 100) to put the system into a Calibrate Sequence. Selected

interface signals were recorded during the sequence. The Timer

Speedup Inhibit switch was OFF.

5-4 After Strategic Alert is regained, a Launch Sequence was initiated.

Selected P/G interface signals were recorded. The Timer Speedup

Inhibit switch was ON.

6. Test Summary

6.1 The oscillograph records show no signal on channel 13, which is

Ignite First Stage Engine, Ignitor number one. The signal for the

number two ignitor is present on channel 14. The absence of the

signal on channel 13 was due apparently to an error in instrnmentation.

Several Launch sequences were performed later, monitoring the

Ignitd First Stage Engine switch with an oscilloscope. In all

casks the signal was present.

6.2 Table 3.2.2.14-1 is a timing diagram showing the Calibrate and

Launch Sequence recorded for this test.

K-
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TEST REPORT 3.1.1.1

1. TITLE

LCF Power Supply Group, Load Test and 400 Cycle Voltage Variation

2. OBJECTIVES

2.1 To determine the power requirements of the LCF Power Supply

Group D. C. Supplies

2.2 To investigate the effects of low 400 cycle input voltage

upon D. C. Voltage regulation.

3. CONCLUSIONS

3.1 The output voltage of the 48 amp and 12 amp supplies remains

constant until 400 cycle input voltage reaches 90 volts (phase).

The output voltage then drops off linearly at a rate of 1.8'VDC

for every 5 volts decrease in input voltage.

3.2 The input current to the SCN racks decreases at a fairly

constant rate until the D. C. Output of the Power Supplies

reaches 18 volts (60 volts 400 rv input). The current drops

off sharply after this point.

4. EQUIP1MET IN TEST

4.1 SAC/CTE, P/N 8319702-502, S/N 0000002

4.2 Power Supply Group, P/N 25-24197-40, S/N 0002

4.3 Command Message Processing Group, P/N 8323614-502, S/N 0000005

4.4 Digital Data Group, P/N 8323562-501, S/N 0000004

4-5 Status Message Processing Group, P/N 8323615-502, S/N 0000004

US 42l 2000 REV. 0/62 2-I142*
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4. EQUIPMT IN TEST (Cont'dj)

4.6 Launch Control Console, P/N 25-24172-14, S/N 0003

4.7 Communications Control Console, P/N 25-17095-5, s/N 0000005

5. TEST DESCRIPTION

5.1 The equipment was connected per Figure 3.0.0.0-1 and 3.1.1.11

5.2 The LCF 400 cycle voltage was set to 120 VAC (Phase).

5.3 'All breakers on the LF Power Supply Group were closed, AC

breaker, first.

-5.4 The SCN was turned ON and all alarms. and status lamps ex-

tinguished on the LOC.

5.5 The speakers on the PAS Panel were turned ON.

5.6 A 1000 cps tone-was applied to the SAC/CTE inputs via the

loaded cable', Simulator Patch Panel (P/N 8323356). Outputs

were terminated with 600 ohms.'

(a) Ei"fi,;465'!L Channelis,

INPUT OUTPU

LARiI LARI0

LAR2I LAR20

LAR3I LAR30

LAR41 LAR40

LAW5 LAR50

LCR9I LCROO

LCFOI LCP9O

(,---I

us 4 200 FtO v. 8/62 2-9141-2
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.6 (Contd")

(b) PAS/SAC:

INPUT OUTPUTS

PSM-I P5MbO

PSM20

PS1301

(o FAS/NAFH

INFUT OUTPUTS

FNM-I (Teininated with 600.flalso) PNM10

PNM20

INPUT OUTPUT

K-H-I E-B-O

1-B-I

5.7 Each input signal was adjustLed so that the output of each

amplifier was .3db.

5.8 The 400 cycle ~Avoltage to the LCF Power Supply Group was

photographed.

5.9 Photog raphs were made of ripple at each of~the nine Power

Supply Group outputs, and of one SAC/CTE Terminal Amplifier

(after the repeat coil).

us 42. aM RMg 8/62 264-
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5.10 The 400 CpS input voltage was lowered in 5 volt steps to 50

volts, recording the following at each setting.

(a) Input current for each phase.

(b) Input voltage phase A.

(c) Input power (using two wattmeter method)

(d) Current for each Power Group Output

(e) Voltage for each Power Group Output

(f) Figure A 1213A Power supply drawer output voltagest

(1) J2--i& B- (5) J2 -D & G

(2) J2-,X&G (6) J2-C&G

(4) J2-H&G (8) J2- EorF&0

5.11 The output of the ENO amplifier was photographed at the lowest

voltage setting to record any distortion at the Sine Wave input.

6.0 TEST SUMLRY

6.1 Table 3.1.1.1-1 tabulates steady-state measurements made at

the input to the LCF Power Group.

6.2 The D. C. voltage outputs of the LCF Power Group Supply

fluctuated *.05 volts below 95 volts input.

6.3 Power readings were made using the two wattneter method. At

the time the test was run, however, the proper size wattmeters co

could not be obtained. Deflections were less than an. quarter

scale, so accuracy of the readings is questionable. The power

us 42000M Rev. 8/42 .12
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6.3 (oont 'd)

readings presented in Table 3.1.1.1-1 should be taken

as approximations only. This portion of the test will .be

rerun at a later date.

7. GENERAL ITNMATION

7.1 Test Engineer:. Richard Mathias

7.2 Date test completed: 5/31/63

7.3 Applicable ER's:

(a) SLC/CTE, U039316, u178486, U094190, U094011, U094196,

186p2o, U094222,

(b) Power Supply Group

Z491048, E491045, U042692, U147275, U201036, E491119,

(I,. .U201036, U147261, U184420

(a) Command Message Processing Group

U043005, U042709, U187508, U093876, U093881, U093886,

U187518, U187516, U187426, U093880, U093884

(d) Digital Data Group

.147251

(e) Status Message Processing Group

U187507, U187428, U187430, U187437, U193878, Ul87427,

3187429, U187431, U093877, U093887

us a"0 0ev. 6/O
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Console 'lUp;iy
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T1 3.1 .1.1

• ip!ie (fP ig A i'13B
i up f- y F.A

.1 Volt/cm

.1 S/ cm

Photo #11

ltipD(k . , Fig A

il J3A -L y C
Fag. - 12 R 7

.1 VoiL/Cm

* i ms/cm

Photo #12
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TEST REPORtT 3.1.1.2

1. TITLE

launch Control Console Load Test

2. OBJECTIVES

To determine the DC power requirements of the Launch Control Console

(LCC) under various conditions of status display.

3. C CLUSIONS

3.1 The LCC turn-on transients are shown in photograph #1 through

#4. Although quite large, the current surges apparently have

no detrimental effects on the LCF Power Group.

3.2 Current surges on. turn on were approximately 40 amps larger

when the LCC was turned on before the Status Message Processing

Group. Under this condition all lamps in the status panel are

illuminated and maximum steady-state current is drawn.

3.3 The voltage output of the LCF Power Group 48 amp supply drops

at the instant .the current transient is at its maximum. The

voltage is shown as the lower trace on photographs #3 and #4.

3.4 Ripple at the input to the LCC does not increase appreciably

when the SCN is turned on. Ripple is shown in photographs #7

and #8.

3.5 The steady state current readings were somewhat larger than the

values given in D2-4853-2, "Launch Control System Electrical

Load Analysis, Operational Launch Control Facility". A comparison

of the test results with D2-4853-2 is given in the Test Summary

of this report (See Table 3.1.1.2-1).

Us a"00 2000 ReV. 0/62 2.l142-2
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4. EQUINT IN TEST

4.1 Launch Control Console, P/N 25-24172-14, S/N 0003

4.2 LCF Power Group, P/N 25-24197-40, S/N 0002

5. TEST DESCRIPTION

5.1 The equipment was connected per Figures 3.1.1.2-1 and 3.0.0.0-1.

The LCF Power Group was operating on 400 cycle facility power.

5.2 The current shunt was installed in the positive side of the

input (1-3) to the LCC.

5.3 The SCN racks were turned on.

5.4 With the SCN racks on, the LCC circuit breaker on the LCF Power

Group was opened and closed. Photographs were taken of turn on

transients and ripple. -With the breaker closed, steady state

measurements of current and voltage were made.

5-5 The SCN was turned off and the measurements and photographs of

5.4 repeated.

5.6 The Status Message Processing Group was turned back on and

steady state current measurements were taken.

5.7 The status lamp panels were reset a pair at a time, and current

measurements made after each panel was reset.

6. TEST SUMMARY

6.1 Current transient measurements were made using a standard shunt

inserted in the positive input to the LCC, and a Tektronix type D

Differential Preamp. The oscilloscope was referenced to structure

ground to reduce noise pickup. A type CA preamp was used to

measure the voltage transients. Potential difference between

structure ground and power return was 0.51 volts.

Us a" 200 ReV. 6/02 a s,.a-a
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6.2 The maximum current condition occured when the SCM was turned

OFF and then CN, with the LCC remaining On. All status lamps

were ON under this condition.

6.3 The minimum current condition was with all status lamps OFF.

In this test, the Misaile Away indicator on each status panel

remained ON. This condition was used as the "average" value

listed in Table 3.1.1.2-1.

6,# Current required to light the lamps in one status panel

(20 lamps) was 1.3 amperes. Current required for the Alarm

panel lamp test was 0.8 amps.

7* GENERAL INFORMATION

7.1 Test Engineer: Norman Koe, Dept. 2-6519-14

7.2 Date Test completed: 5/31/63

7.3 Applicable Z 's: U 147543 U201036 E491119

U 147553 £491048 E491045

US M bS REV. 8/62 2-II44-*
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T66T 3.1-1.2

10 mv/cm
200 ms/cm
DC Goupling

Photo #5 Current Transient, Lamp Test Performed
on one Status Panel.
18 lamps on and then off
Trace is voltage drop across a 10 amp,
50 my shunt in Positive Input.

20 mv/cm200 ms/cm
0C Coupling

Photo #6 Current Transient, SMPG turned off then on
Trace is voltage drop across 10 amp, 5Umv
shunt in Positive Input to LCC.

US 428 2000 REV. S/B2 2-5142-2
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T EOHI 3.1.1.3

1. TITLE

LCF Load Test, Communications Control Panel

2. OBJECTIVES

To determine the D.C. power requirements of the Comunications

Control Panel, for comparison with D2-4853-2.

3. COCWLUSIONS

3.1 The turn-on transients of the communicetions panel were

considerably smaller then listed in D2-4853-2. Peak

current at turn-on was 4 amperes (see photogrpphsj I ad 2).

No significant drop in voltage at turn on 66uld bebobseaved.

Current stabilization time was approximately 5 ma.

3.2 Ripple at the input to the communications penel was lower

than listed in D2-4853-2. The noise & ripple measurements

were made with the SCN racks operating (see Table 3.1.1.3-2).

3-3 When the LCC was being rung on the NVC lines, some sherp

transients were observed on the trailing edge of the 1 pps

signal from the button light flasher unit (See photogrephs,3 and 4)

The magnitude of these current spikes varied from 0.38 to

0.43 amp-

3.4 Average values of current were lower than listed in DP-4653-2

(see table 3.1.1.3-1)

Ii. EqTJIon? IN TEST

4.1 Telephone Transmitter control P/N 1274013-503, SIN 0000003.

.2 LCP Power Group ?/N 25-M52-36, s/N 000.

5. TEST DESCRIPPION

5.1 The euJ]ient was connected per figure 3.0,044 ud 3.1.1.3-1.

Us 42" 2OO REV. a/62z 2-5143*2
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TET DESCRIPTIN (Cont)

3.2 All buttons ver releese4 and the volume control turned to

5.3 The LF/SCW and Telephone Connecting end Svitching Set vere

turned on.

5.1 The breaker for the LCC connunicatiens panel Vag opened and

* closed while photographs of current transienta vere token.

5.5 Buttons on the communications panel yere depressed in different

sequences and current and vltage measured for such condition.

3.6 A ringing tone 4I50 cps) vas epplied to the HVCS .keceive

Input (CM) at the patch panel. The 1 pps flasher current

vas photographed.

6. TET SaimARY

( 6.1 Table 3.1.1.3-1 is- a tabulation of steady state measurements

made In this test.

6#9 Current measurements vere made using a Differentiel Voltmeter

an a LtvW00 my shunt* Current trnsients were photogrephed

using a 10 amp, 50 mv shunt end a Tektronix differentisl prepmp.

6.3 The maxim= current condition vas with the following buttons

depressed:

1. All. speaker buttons

2. OR,, LY #

3. Moi

The 4%lephne tgonnecting and Switching 4et was turned ON for

tIS section of the test.

Us 42iae MO REv. 6/62 2-21424
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7. GENERAL INFORK ATION

7.1 Test Engineer: Norman No*

7.2 Date completed: 4/22/63

7.3 Applicable 9 Rs:. None

Us a" 2000 rV. a/S2 2-8142-2
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Voltage Current Power Ripple
Control Button Positions (volts) (amps) (watts) (my p-p)

All Buttons*Out,
Volume Control Minimum 27.99 0.071 1.99 32

LF #2 and OPI
Depressed 28.00 0.071 1.99 32

LCC Button
Depressed 28.01 0.168 4.71 32

SCC Button
Depressed 27.98 0.074 2.07 32

UHF Button
Depressed 27.98 0.168 4.71 32

VHF Button
Depressed 27.98 0.071 1.98 32

HF Button
N Depressed 27.98 0.168 4.71 32

VHF Speaker
Button Depressed 2 . . 0.11 . .08 32

TEL. Speaker
Button Depressed 27.99 0.11 3.08 32

UHF Speaker
Button Depressed 27.99 0.11 3.08 32

HF Speaker
Button Depressed 27.99 0.11 3.08 32

All Speaker
Buttons Depressed 27.99 0.23 6.44 32

All Speaker Buttons, OPR, LF#2,
EWO #1 and LCC Buttons
DeDressed 28.05 tO.33 9.25 32

!AJTZ 3.1.1.3-1

UJ 42" 2000 PREV. 0/92 2*-612-2
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TEST REPORT 3.1.1.4

1. Title

LCF Load Test, SCN Equipment

2. Objective

To determine the power requirements of the LCF/SCN Equipment for

comparison with D2-4853.

3. Conclusions

3.1 Some data in D2-4853 is unrealistic when compared to actual data.

3.2 Figure A 1213B ripple at drawer A7 is 1.5 volts peak-to-peak.

Figure A 1213B ripple at Figure A 1289 Power Supply Group is 300

millivolts peak-to-peak

3.3 Figure A 1213A and Figure A 1213B both have a current turn on transient

of 120 amperes.

3.4 The output of Figure A 1289, Power Supply Group, has a decrease in

voltage of 6 volts, lasting 4.5 milliseconds when Figure A 1213B is

switched on.

3.5 Table 3.1.1.4-1 compares data of D2-4853 with data taken during this test.

4. Equipment in Test

4.1 303 Rack, Figure A 1265, Digital Data Group P/N 8323562-501 S/N 0000004

4.2 304 Rack, Figure A 1213A, Command-Message Processing Group P/N 8323614-502

S/N 0000005

4-3 305 Rack, Figure A 1213B, Status Message Processing Group

P/N 8323615-502 S/N 0000004

Us a"0 2000 REV. 1/62 |114,1-2
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4.4 301 Rack, Figure A 1289, Power Supply Group P/N 25-24197-40

S/N 0002

5. Test Description

5.1 The equipment was ket up as shown in Figures O3Q0,0+1 and 3.1.1.4-1

5.2 A dual sweep scope using two differential preamps was used to obtain

the photographs. DC Inputs were used in most instances, except

where noted.

5.3 All marks tone was applied to the LCF from the Message Simulator for

nine channels. The one remaining channel received its input from

the LF. Status from the LF was fed to one status channel of the LCF.

The remaining nine status channels received status from the

Message Simulator.

5-5 Steady state voltage, current, and ripple measurements were obtained.

5.6 On-off transients for Figure A 1265 were obtained by activating. the

CTE Circuit Breaker on the Figure A 1289 Power Supply Group.

6. Summary of Test Results

6.J Throughout this test, the following abbreviations were used:

V - Voltage for Figure A 1265 measured at Figure A 1289

I - Current for Figure A 1265 measured at Figure A 1289

El - Voltage for Figure A 1213B measured at Figure A 1289

12 - Voltage for Figure A 1213A measured at Figure A 1289

E3 - Voltage for Figure A 1213B measured at Pins A and B of test

connector of drawer A7

14 " Voltage for Figure A 1213A measured at Pins A and B of test

connector of drawer A7

US 42" 2000 REV. 6/92 2-1142-
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11 - Current for Figure A 1213A

12 - Current for Figure A 1213B

6.2 Figure A 1265 power consumption at idle is:

V - +26.447 Volts

I - 1.1 Amps

P - 29 Watt

6.3 Figure A 1213A power consumption at idle with the Launch Control

Console on is:

E2 - 26.493 Volts

12 - 8.0 Amps

P - 212 Watts

6.4. Figure A 1213B power consumption with Launch Control Console on and

at idle condition is:

E1 27.468 Volts

I1 = 13.3 Amps

P - 332 Watts

6.5 Photographs of ripple, turn-on, and turn-off transients are attached.

6.6 Tabulgtion of test results are as shown on Tables 3.1.1.4-1 and

3.1.1.4-2

7. General Information

7.1 Test Engineet: Richard W. Mathias, 2-6519-14

7.2 Test Completed: 12 June 1963

Us a"O 20O ReV. /42 2-5142-2
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7. General Information (cont'd)

7.3 Applicable ER'st Figure A 1213A, U20146, U043005, U042709,

U187518, U187426, U093876, U093880, U093881, U093884, U093886,

Figure A 1213B, U187507, 1U187427, U187428, U187429, U187430,

U187431, U187437, 1093877, U093878, U093887

Figure A 1265, no open ER'S

I;

us a" 2000 AEV, a/6 2-142.2
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TEST 3.1.1.4

Top: Voltage (AC Input)

iLiL al A, iJiit 0i 0 mv/cm

.5ms/cm

M M Bottom: Current (AC Input)

1 Amp/cm

.5 ms/cm

Photo #1 Fig A 1213A Ripple at Power Supply Group, Fig A 1289
Fig A 1213B ON
Fig A 1265 ON
Launch Control Console ON

NO*!A m-oato peiw a.fjo A ra.? -S,&ftJZ,

Ed imu mm iurn Sl ll l 3 Top: Voltage (AC Input)

maII, ***i* 1 volt/cm
.5 ms/cm

niI hIhiIFiii IP Bottom: Current (IC input)

Amp/cm

.5 ms/cm

Photo #2 Fig A 1213A Ripple at Test Points A & B of J2, Drawer A7of Fig A
1213A
Fig A 1213B ON
Fig A 1265 ON
Launch Control Console ON

U) 4200 2000 REV. s/62 2-5142-2
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TEST 5.1.1.4

Top: Voltage (AC Input)

100 mv/cm

v .5 ms/cm

31.L 3 5 Bottom: Current (AC Ipt

I Amp/cm

15 ms/t&m

Photo #3 Fig A 1213B Ripple at Power Supply Group, Fig A 1289
Fig A 1213A ON

Fig A 1265 ON
Launch Control Console ON

ii~iiEU ~ LEII~flfl~fI!U Top: Voltage (AC Input)
500 mv/cm

L~uIIIIIIIHII IIIIII M I II 05 ms/cm

Bottom: Current (AC Input)

.4 Amp/cm

.5 ms/cm

Photo #4 Fig A 1213B Ripple at Test Points A & B of J2 Drawer A7 of Fig A 1213

Fig A 1213A ON
Fig A 1265 ON
Launch Control Console ON

U3 42" 2000 REV. 1/2 2-SI42-2
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TEST 3.1.1.4

Top: Voltage (AC Input)

100 mv/cm

.5 ms/cm

Bottom: Current (Ar.$,p*)

.2 Amp/em

.5 ms/cm

Photo #5 Fig 1265 Ripple at Power Supply Group, Fig A 1289
Fig A 1213A ON
Fig A 1213B ON
Launch Control Console ON

U3 42 2000 REV. 8/42 2-SI42-2
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Top: Voltage

1 Volt/cm

bottom: Current

_________40 Amp/cm

1ms/cm

Photo #6 Fig A 1213 A Turn-on at Power Supply.Group, Fig A 1289

Fig A 1213 B ON
P~ig A 1265 ON
Launch Control Console ON,

Top: Voltage

1 Volt/cm

1 ms/cm

Bottom: Current

40 Amp/cm.

1 ms/cm

Photo #7 Fig. A 1213A Turn ON at Power Supply Group, Fig A 1289
Fig A 1213B ON
Fig A 1265 ON
Launch Control Console OFF

U3 4200 2000 REV. 8/62 2-5142-2
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TEST 3.1.1.4

Top: Voltage

1 Volt/cm

1 ms/cm

Bottom: Current

40 Amp/cm

1 ms/cm

Photo #8 Fig A 1213A Turn-ON at Power Supply Group, Fig A 1289
Fig A 1213B OFF
Fig A 1265 ON
Launch Control Console ON

Top: Voltage

1 volt/cm

1 ms/cm

Bottom: Current

40 Amp/cz

1 ms/cm

Photo #9 Fig A 1213A Turn-ON at Power Supply Group, Fig A 1289
Fig A 1213B OFF
Fig A 1265 ON
Launch Control Console OFF

U3 42 2000 REV. 8/62 2-S42-2
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TEST 3.1.1.4

Top: Voltage

10 volt/cm

1 ms/cM

Bottom: Current

4o Amp/cm

1 ms/cor
Photo #10 Fig A 1213A Turn-Oji at Test Points A & B of J2 Drawer A7 of Fig A

1213A
Fig A 1213B ON
Fig A 1265 ON
Launch Control Console ON

Top: Voltage

10 volt/cm

1 ms/cm

Bottom: Current

1 ms/cm
Photo #11 Fig A 1213A Turn-On at Test Points A & B of J2, Drawer A7 of

Fig A 1213A.
Fig A 1213B ON
Fig A 1265 ON
Launch Control Console OFF

U. 42" 2000 REV. 6/s2 
2-5142-2
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TEST 3.1.1.4

Top: Voltage

10 volt/cm

1 ms/cm

Bottom: Current

40 Amp/cm

1 ms/cm

Photo #12 Fig A 1213A Turn ON at Test Points A & B of J2 Drawer A7 of Fig A
1213 A
Fig A 1213B OFF
Fig A 1265 ON
Launch Control Console ON

Top: Voltage

10 volt/cm

1 ms/cm

Bottom: Current

40 Amp/cm

1 ms/cm

* Photo f13 Fig A 1213A Turn-ON at Test Points A & B of J2 Drawer A7 of Fig A
1213A
Fig A 1213 B OFF
Fig A 1265 ON
Launch Control Console OFF

Us 42" 2000 REV. 0/62 2-5142-2
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TEST 3.1.1.4

Top: Voltage

2 volt/cm

1 ms/cm

Bottom: Current

40 Amp/cm

1 ms/cm

Photo #14" Fig A 1213B Turn ON at Power Supply Group, Fig A 1289
Fig A 1213A and Fig a 1265 ON
Launch Control Console ON

Top: Voltage

2 volt/cm

i ms/cm

Bottom: Ct rrent

40 Amp/cin

1 ms/cm

Photo #15 Fig A 1213B Turn ON at Power Supply Group, Fig ' 1289
Fig A 1213A and Fig A 1265 ON
Launch Control Console OFF

U3 0"6 2000 REV. 6/62 
2-5l42-2

REV SYM I NoT2-2555 VOL=
ISECT. D PAGE 52



TEST 3.1.1.4

Top: Voltage

2 volt/cm

1 ms/cm

Bottom: Current

40 Amp/cm

ims/cM

Photo #16 Fig A 1213B Turn ON at Power Supply Group, Fig A 1289
Fig A 1265 ON
Fig A 1213A OFF
Launch Control Console ON

Top: Volta~ge

2 volt/cm

1 ms/cm

Bottom: Current

40 Amp/cm

I ms/cm

Photo #17 Fig A 1213B Turn ON at Power Supply Group, Fig A 1289.
Fig A 1265 ON
Fig A 1213 A OFF

Launch Control Console OFF

U3 4200 2000 REV. ,/62 
2-5142-2
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TEST 3.1.1.4

Top: Voltage

10 volt/cm

1 ms/cm

Bottom: Current

40 Amp/cm

1 ms/am

Photo #18 Fig A 1213B Turn ON at Test Points A & B of J2 Drawer A7 of Fig A
1213B.

Fig A 1213A ON
Fig A 1265 ON
Launch Control Console ON

Top: Voltage

10 volt/cm

1 ms/cm

Bottom: Current

40 Ampjcm.

1 ms/cm

Photo #19. Fig A 1213B Turn ON at Test Points A & B of J2 Drawer A7 of Fig A
1213B.

Fig A 1213A ON
Fig A 1265 ON
Launch Control Console OFF

US 000 2000 REV. S/62 2-S142-2
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TEST 3.1.1.4

Top: Voltage

10 volt/cm

1 ms/cm

Bottom: Current

40 Amp/cm

1 ms/cm

Photo it20 Fig A 1213B Turn-ON at Test Points A & B of J2 Drawer A7 of Fig A
1213B
Fig A 1213A OFF
Fig A 1265 ON
Launch Control Console ON

Top: Voltage

1u volt/cm

1 ms/cm

Bottom: Current

40 Amp/cm

1 ms/cm

Photo # 21 Fig A 1213B Turn ON at Test Points A & B of J2 Drawer A7 of Fig A
1213B.
Fig A 1213 OFF
Fig A 1265 ON
Launch Control Console OFF

U3 42" 2000 MEV. s/62 2-S142-2
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TEST 3.1.1.4

Top: Vol tage at Power Group
Output -&- Fl" A MItA

2 volt/cm

5 ms/cm

Bottom: Current for Fig A 1213A
Fig A I oI3B, and Fig A
1265

5C Amp/cm

5 ms/cm

Photo ff22 1-ower Group Output when Both Fig 1213A and 1213B are Turned ON
Simultaneously.
Fig A 1265 ON
Launch Control Console ON

6;-I ': Volttge at Test ijoints
A & B of A7, J2, Fig A
1213B

*EEEm Emi mi l o10 volts/cm
5 ms/cm

Bottom: Voltage at Test Points
A & B of A7, J2, Fig A
1213A

10 volts/cm

5 ms/cm
Photo -#23 Voltage at S i.I tower supplies for A simultaneous Turn ON of Fig A

1213 A & B
Fig A1265 ON
Launch Control Console ON

U3 4281 2000 REV. 8/62 
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MET .1.1.4

E ~ l Top: Voltage (All Input)

1 volt/cmliEmiEEIEE m  .5o

Bottom: Current (AC Innut)

.2 Am:,/om

Photo pp4 Fig A l,'65 iouer from ?ower urjrly Group when Fi e 1213A is
switched 0N*
Fig A 1265 ON
Fig A 1215B ON
Launch Jontrol 2onsole ON

': Volt ge ( C in-ut}

I 2 Vo l t/ore

ottrnr.: ;urrent (.,C Input)

i .av t 1
1icm

.4 Lrii]/cm

Photo :25 Fig A 12i,5 ower from lower S3uiply Group when Fig A 1213B is
switched ON
Fig A 12U5 ON
Fig A 1213A ON
Launch Control Console 01

U3 4280 2000 REV. 0/62 2-5142-2
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TEST 3.1.1.4

-Top: Voltage (AC Input)

500 mv/cm

EmEUEEEEm.1 ms/Om
EEEEEEEEEE Bottom: Current (AC Input)EEEE5UnMog .2 Amp/cm

bimli EUi/ 1_.1 ms/cm
Trigger from Fig A1 1213 A
Voltage

lhoto /26 Fig A 1265 Power from Power Supply Groum when Fig A 1213A is
switched OFF
Fig A 1265 ON
Fig A1213B ON

Launch Control Console ON

UUM M INTop:, Voltage (AC Input)

MANAM Sol 500 mv/cm

* FYWYDXEME1 .5 ms/cmLYi iM mm k Amm Bottom: Current (A, Input)

M.2 Amp/cm

.5 ms/cm

Trigger from Fig A 1213B
Current

Photo #27 Fig A 1265 Power from Power Supply Group when Fig A 1213B is
switched OFF
Fig A 1265 ON
Fig A 1213A On
Launch Control Console ON

U3 4208 2000 IR8EV. 8/2 2-S142-2
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TIIST 3.1.1.4

Top: Voltage

g q IEio volt/cm

20 ms/cm

Bottom: Current-m l .. 4 Amp/cm
20 ms/cm

Photo #28 Fig A 1213B Turn-Off at Test Points A & B of J2 Drawer A7 of FigA 12 3B
Fig A 1213A ON
FigA 1265 ON
Launch Control Console ON

Top: Voltage

10 volt/cm

20 mscm

3',.ttom: Current

4 Amp/im

20 ms/cm

Photo #29 Fig A 1213 B Turn OFF at Test Points A & B of J2 Drawer A7 of Fig A
1213B
Fig A 1213 OFF

Fig A 1265 O
Launch Control Console ON

U 3 U iO 200 EV. 1/62 -S42-
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TEST 3.1.1.4

Top: Voltage

10 volt~cm

.1 ms/cm

Bottom: Current

4 Amp/cm

.1 ms/cm

Photo +,-30 Fig A 1213B Turn OFF at Test Points A & B of Drawer A7 of fig A 12131
Fig A 1213A OFF
Fig A 1265 ON
Launch Control Console ON

Top: Voltage

10 volt/cm

.1 ms/cm

Bottom: Current

4 Amp/cm

.1 ms/cm

Photo #31 Fig A 1213B Turn-OFF at Test Points A & B of Drawer A7 of Fig A 12131
Fig A 1913A OFF
Fig A 1265 ON
Launch Control Console OFF

U3 4286 2000 REV. 6/62 2j142-2
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TEST 5.1.1.4

Top: Voltage

10 volt/cm

20 ms/cm

bottom: Current

4 bmp/cm

20 ms/cm

Photo .72 Fig A 12151 Turn OFF at Te3t Points i & 3 of J2 Drawer A7 of Fig A
1213A
Fig A 1213B ON

Fig A 1265 o
Launch Control Console ON

lu volt/crm

.i M3/cm

5t tom: /urrent

4 Anp/om

.1 ms/cm

Photo r3 Fig A 1213 A Turn-OFf at Test Points A & B of J2 Drawer A7 of Fig A
1213A
Fig A 1213B OFF
Fig A 1265 ON
Launch Control Console OFF

U3 4280 2000 REV. 8/62 2-5,42-2
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TiT 5.1.i.4+

Top: Voltage

10 vol'ts/cm

20 ms/cm

Bottom: Current

4 mp/cm

20 ms/cm

Photo ..54 Fig A 1213B Turn OFF at test Points A L B of J2 Drnwer A7 of Fig A
1213B
Fig A 1213A ('

Fig A 1265 ON
Launch Control Console OFF

Top: Voltage

10 volt/cR

.1 ms/cm

-ttom: Current

4 Amr/cm

.1 ms/cm

Photb #55 Fig A 12153B turn OFF at Test Points A & B of J2 Drawer A7 of Fig A
1213B
Fig A 1215A ON

Fig A 1265 ON
Launch Control Console ON

U3 424 2000 R'EV. 8/62 2-SI42-2
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TEST 3.1.1.4

W= ......... Top: Voltage

=Wg13CuM A"SMM 10 vol t/cm

rIIIIIIN .1 ms/cm

Bottom: Current

40 Amp/cm

UAUWIUEEE .1 sc
Photo #36 Fig A 1265 Turn ON at Power upply Group with Fig A 1213A & Fig A

1215B OFF
Launch Control Console OFF

*u mu mmu hToo: Voltage

14 1 10 volt/cm

NNE.1 ms/cm

* 3ottom: Current

4-0 Amps/cm

.1 ms/cm

Photo Y, 37 Fig A 1265 Turn OFF at Power-Supply Group with Both Fig A 1213A &
Fig A 1213B OFF
Launch Control Console OFF

U3 4;88 2000 REV. 0/62 
2-5142-2
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TEST REPO~rT 3.1.1.5

1. TITLE

Communication Control Console Load Test

2. OBJECTIVE

To determine the DC Power requirements of the CCC Arming and Status Panel.

3. CONCLUSIONS

Steady-State current requiremejits of the Anning and Status Panel of the

Communications Control Console were lower.than stated in D2-4853-2, which

shows an average load of 1.0 amps. The measured load was 57 ma.

4. . U FMT IN TEST

Communication Control Console P/N 25-27095-5 S/N 0000005

5. TEST DESCRIPTION

5.1 The equipment was connected per Figure 3.0.0.0-1 and Figure 3.1.1.5-1

5.2 Volume control on the Arming and Status Panel was turned to

maximum, and the LF Selector was set to the OFF position.

5.3 Equipment was turned on and data was taken at the LF Power Supply

Group.

5.4 A simulated VRSA Signal was sent to the Status and Arming Panel

of the CCC, and power measurements were repeated.

6. TEST SUMMARY

6.1 Photographs of ripple, and on-off transients are attached.

6.2 The two photographs of the ripple content of the Arming and Status

Panel show no difference when a simulated VRSA Signal is fed to the

input of the Panel.

6.3 Turn on voltage transient is 20 V.

Turn on Current transient is 3.8 Amps.

US A" 00 REV. 6/42 2-14 -2
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6.4 Steady State Voltage is 27.413 Volts

Steady State Current is 57 Milliamperes.

6.5. Steady State Voltage and Current requirements are not changed

when tone is applied to the input of the Arming and Status Panel.

7. GENERAL INFORMTION

7.1 'Test Engineert Richard Mathias

T.2 Date Test Completed. 4/23/63

7-3- Applicable E Rta None
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TEST 3.1.1.5

Turn-on Transient

Top Trace P

Current, (AC u*

Scale: 1.0 Amps/C,

Sweep: 1 MS/cm

Bottom Trace

Voltage

Photo #1 Scale: 20 V/CM

Sweep: lps/cm

""'iiimm Turn-off Transient

Top Trace

Scale: 200 ma/cm

Orr .-- SE Sweep: 1 ps/cm

Bottoma Trace

Vol tawae

Scale: 10 v/cm

Photo #2 Sweep: ips/cm

us an mnew. 0/92 2-5142-1
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TZST 3.1.1.5

Curnt

50 m4/cm

* w en: P ms/era

Bottom '"race

Volt ge

Scale: 50 mv/cm

Photo w5 Sweep* 1 Is/cr

Eu-..-mm..
,ppj, (Tone Th)

Tor, Tr;.-e . I .'I ¢s,

**fl ***f ~ flCu m'nt

J3JJjj Bottom r' ce

Scale 5 y

Photo /4 0 Sweep: i n/cm

U8 UM 2000 REV. 5/62 2-5142-2
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TEST REPORT 3.1.1.6

1. TITLE

SAC/CTE Load Test

2. OBJECTV E

To determine the power requirements of the SAC/CTE.

3. COCLUSIOS

The SAC/CTE power requirements are as defined in this report.

4. E U ;f IN TEST

Repeater Telephone Set P/N 8319702-502, S/N 0000001.

5. TESI DESCRIPTION

5.1 The equipment was connected es shown in Figure 3.0.0.0-1 rnd

3.1.1.6-1, except the 465L racks were not present. Ceble W15P

vas not connected to h65L reck #,

5.2 The voltage and current for the SAC/CTE wes observed by use of

the Breekout Box 4.or the7-LCP power group. Ripple ves riso

observed at this location.

5-3 The 48 ampere supply was not present in the Power Group rt the

time that this test as conducted. This should not heve effected

test results, however.

6. SmU Y OF TEST RESULTS

6.1 *PAS Panel Power requirements ere:

Steady State Voltege +23.052 VDC

Steady State Current 2z ma

Steady State Power .589 Watts

Turn on Voltage Transient 60 Volts

( * See Photos #1 through #14

u3 2 2000 REV. 4/62 2-6,42-2
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Turn on Current Transient 3 Amps

Turn off Voltage Transient .25 Volt

Turn off Current Transient .2Amps

6.2 *SAC/CTE Power requirements ares

Steady State Voltage +28.038 VDC

Steady State Current 30 ma

Steady State Power .841 Watt

Turn on Voltage Transient 30 Volt

Turn on Current Transient 4 Amps

Turn off Voltage Transient 0 Volts

Turn off Current Transient 1 Amp

6.3 *Interacting transients between SAC/CTE and the PAS Panel are:

Transients in SAC/CTE supply line due to switching on and off

PAS Panel, On 10 Volts .o3Amps

Off 20 Volts .15Amps

Transients in PAS Panel supply line due to switching on and off

SAC/CTs On 20 Volts .2 Amps

Off 20 Volts .2 Amps

6.4 *Ripple in Pas Panel Supply Line is:

Voltage 25 mv

Current '15 ma

Ripple in SAC/CTE Supply Line is:

Voltage 15 my

Current 1 13 ma.

6.5 No audible noise was observed on the PAS speakers when switching

on or off the SAC/CTE.

Le Photographs are attached.
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v ' 7. GENERAL INFORATION

7.1 Test Engineert Richard Mathias

7.2 Date Test completed& 4/22/63

7.3 Applioable E Bst None

S. )
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. M E .. UTo , Tr,,ce

.2ur-rc~or,t 7rzin;ient

ttoa Tr: ce

,-nioto, 1 Turn-on Transiont of ~~4Lz'

* .w;/rF: with PK; ino' on U4.J K

Lop PP- M NEM ulr Pr 2..E EEE .ECurrent 2_r,-asi int

MENO INE. '.2 rn2/cn

BctonTra ce

Vo)l Lact, Tranci'-nt

?0 volts/cm

0. 2 ms/cm

Photo W2 Tun-off Truisient of pvl'ts r . F~pc &T9

S.,C/,T with i,,S Panc-l off
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f* Top Trace

'urrent Transient

*flf l Mflf . 1 amp/cmm mmflmml 2/0sec/cm

Bottom Trace

Voltage Transient

20 volts/cm

20 sec/cm

Photo :5 Turn-on Transient of

PAS Panel with o.,, TE on. 0OMv .9 tvw

mimmmmap m oez.

* * * * * f l f l f l fT o r a c e

Current TransientE-EEE..EEli o...EEEEEETAUE0.1 amp/cm
51sec/cmEM E/iE E Bottom Trace

Voltage Transient

.05 volt/cm

Photo #4 Turn-off Transifnt of 5 seo/cm

PAS Panel with SA I/ TEon
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TEST 5.i.i.6

*uImmmmm 
TopTrace

- - Current

.1ms/om

UEBottom Trace

Vol tage

?0 vol ts/cm

Photo r-5 lAS ?ael on Tr.,msicnt

with .2/2TE on

Top Trace

'urrent

1 amr/cme

.1 ins/cm

Botton Trace

Voltage

20 volts/cm

.1 ms/cm

Photo -#6 Pas Panel off Tr;mnsient

with SAC/CTE on

U3 4236 2000 REV. S/62 2-$142-2

REV SYM A j-AY INO. T2-255 Vol.ii
ISECT. D I PAGE75



TE2T 5.12.6

Top Trace

%urrent

D. arr,/cm

10 ms/cm

Bottom Trace

Voltage

20 volts/cm

.1 inc/cm

Photo 7 Turn on Trnsient of

S±c/CTE with PAS H-anel off

To, Tr'ce

Cu rrent

.5 Oa f.CrI

5 pw!cm

Bottom Trac,

Vol tage

20 volts/cm

.1 ms/cm

Fhoto #8 Turn off of SAJ/CTE

with itAS Panel off

U3 4234 2ooo REV. 8/62 2-SI42-2
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TEST 3.1.1.6

Top Trace

Current

.01 amps/cm

.1 an/cm

Bottom Trace

Vo.ltage

10 volts/cm

Fbaw01, WCW OWW hile.1 ms/cm

PAS Monitor panel is switched on.

To Trac
NONE=Current

.05 amps/cm

10 A4S/cm

Bottom Trace

Voltage

20 v/cu

10 ,Ms/om

Photo #10 SAC/CTE Power while

PAS Monitor Panel is switched off
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Top Trace

Cu rrer.t (AC- UpJt)

"A ~n/cm

B'ottom Trace

Thi t;zCe

i(; Vol t/cm

Photo .'ll PAS Paxel "owier while 20 1AuG/cm

switching ~;/cEon

!IEEEEETo-, Tracc

Photo 7,42 iA wi-Al ~O . Ii~e

swjtchinc, 3/ i Off
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I~iIPTu 'Trace
17 m6 Current

.01 amps/cm

.2ms/cm

.tomi Trace

.1 r;s/cm

-c:,oto R-JRimle on S11/CYT 'jith

1AS Panel on

EE-EE E~hlTop Tr; tcc

.01 am-/om

Bjottom Trrc

mE Volt~f

.2 II15/cm~

Photoi#14 Rij'ple on hAS I aie1 with

SAC/SJTE on

U3 4250 2000 REV. 6/62 
2-SI42-2

REV SYM.~~3. NO 555 Vol.III
sr;C. D PAE 7



M~T 3.1.1.6

Current Transient
U.4 amp/cm

anm/Cal

Voltage
0. 0 VC,

Photo #15 Turn-on transients of PAS Supply
when turning on PAS Spea1ker

us 42000 IwREV. 8/02 *2-5142-2
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TEST WORT 3.1.1.7

1. T 3'

Tiphone Coruiectin, and Switching Set Load Test

2. Obiective

1o de, erxine the 60 ops power requirements of the Telephone Connecting

arid Sitching Set (TOSS).

3. Conclusions

3.^ It -,as verified that the maximum load of the TCSS is an input of

appro-Iuately 2.05 amperes WAS.-

3.2 The TOSS is overloaded when all 10 LF lines are flashing and VHF

iio is energized. Maximum load is attained when the 10 LF lines,

IU, Lines 1 and 2, EW01 and SCC Circuitries are energized; further

loading %ill blow fuse F4 in the Power Supply Drawer.

3.3 No voltage transients existed when the TOSS was turned on and

when it was turned off.

4, ~Euipment in Test

4.1 Telephone Connecting and Switching Set P/I 1274180 S/N 0000006

4.2 Telephone Transmitter Control C-3937/GTC P/N 1274013-503

4.3 Telephone Transmitter Control C-3937/GTC P/N 1274013-503 S/N 0000004

5, Test Description

5.1 The equipment was connected per Figure 3.1.1.7-1

5.2 The TTC' s at the LCC and CCC were verified to have no buttons pushed

in. With the TOSS in no-load condition, voltage, current and power

measurements were taken.

UZ5 47CO 2GO REV. a/32
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*.2 (continued)

5.2.1 .116.3 'volts

5.2.2 1,72 amperes

5.2 3 163 w;atts

Potcgralisd input voltage and current waveforms, also the current

timzn-on transient, Voltage transients were negligible.

.3,1 Photo #1 taken of input voltage waveform.

5-3.2 Photo j2 taken of input current waveform across a 5 amperes

50 mv shunt.

./.3-3 Photo a5 taken of current turn-on transient.

5-3.4 No photograph taken of current turn-off since it was negligible.

5-3-5 Photo #4 taken of input voltage with the TCSS Power Switch off.

5.4 Signal tones were applied per Figure 3.1.1.7-1 to LF2, LF3, DIAL LINE 1,

DIAL LIVE-2, EW01, and VEF. At the LCC, depressed upper OPR, DIAL

LIE-E 1, and LF 2 buttons. At the CCC, depressed lower OPR, DIAL LINE 2,

VU and LF 3 buttons.

5-5 Lifted LCF wall phone off hook to initiate SCC ringing at the LCC and

CCC. The SCC button was depressed at the LOC to cut-off the ringing.

3.6 Measured voltage, current and power.

5.6.1 116.1 volts.

5-.6.2 2.02 amperes

5.6-3 210 watts

U3 C,' acN R.V. 0/62 2-r142-2
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5-7 Photographed input voltage and current turn-on transient.

5.7.1 Photo #5 taken of input voltage waveform.

5.7.2 Photo f6 taken of current turn-on transient.

5.8 At the LCC, depressed EW01 instead of DIAL LINE 1. No change in

meastirements were observed.

5.9 Removod all loads from TCSS and then proceeded to measure current

under the following progressive conditions :

5.9,i Under no load 1.75 amps

5.9.2 Depress upper OPR at LCC 1.77 amps

5.9.3 Depress lower OPR at CCC 1.78 amps

5.9.4 Depress LF2 and LF3 1.91 amps

5.9-5 Depress DIAL LINE 1 1.94 amps

5.9.6 Depress DIAL LINE 2 1.98 amps

5-9,7 Depress SCC 2.03 amps

5.9-8 Depress VBF 2.04 amps

5.10 Measurements were taken with flasher not activated since activation

of flasher causes meters to oscillate between maximum and minimum.

Overshoot of the meters makes accurate measurements impossible.

5.11 Removed all loads from TCSS and adjusted oscillator #1 and 2 until

LF2 through LF11 began flashing.

5,12 Adjusted oscillator #3 to 1 kc and +3 dbm to apply tone to VHF. Fail-

ure occurred, the LF2 through LF11 lamps quit flashing and remained

off. Investigation revealed that fuse F4 in the Power Supply Drawer

blew. The fuse was replaced and tone was again applied to LF2 through

LP11 successfully.
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I. ;on o d flashor output on A4J3-p referenced to signal return

on TC5S J7-68. Photo #7 was taken of the flasher output which

hozs a oean square wave output without noise spikes between

level czng, .

J_1 zZitored the input current across the 5 amp shunt. Photo #8 was

'z2:cn using a double exposure in order to show how the waveform

oahngrs when flasher goes on-off.

315 Adjus-ted oscillator #4 to 1 kc and -10 dbm to apply tone to E1M1,

DIAL L~if] I and DIAL LINE 2.

,16 Dpraszod OPR and EVD1 at the CCC and OPR and DLIL LINE 2 at the CCC.

Pfo':&Ed phonc off hook at the CCC.
9717 Th inpu.t current measured approximately 2.05 amperes maximum.

( ,8 ifted the LCF ,:all phone to start SCC ringing at the TTC's. The

LF lamps immediately stopped flashing and remained off. A check

revealed that the P4 fuse blew again.

6. Suzrpr of Test Results

81 See Table 3.1.1.71 for tabulation of measurements taken.

6.2 Photographs #I through #8 taken during the test.

7. G oneal Information

701 Test Engineer: Fred Shigemi, Dept. 2-6519-14.

7.2 Test cmpleted on% 20 May 1963.

7,3 Applicable ER'si U147253 U093896

U093900 U093917

U093898 U093916

REV S I I T2-82555
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l l,

Condition Voltage } Current Power P. F.

All Buttons Out
I T-TC, No Inputs 116.3 p 1.72 163 .813

Inputs Per Fig. 3.1.1.7-1
2 OPR, LF2, Dial Line #1 116.1 2.02 210 .902

3 No Load 1.75

Upper OPR on LCC
4 Depressed 1.77

Lower OPR on CCC
5 Depressed 1.78

LF2 at ICC and LF3 at
6 CCC Depressed 1.91

Dial Line #1 at LCC

( > 7 Depressed 1.94

8 Dial Line #2 at CCC Depr. 1.98

Depressed SCC on LC -"

9 (Wall Phone Removed) 2.03

Depressed VHF on CCC 2.04
10 l

TABLE 3.1.1.7-1

Uj 4289 2000 REV. 6/62 2-6142"2
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iCESA CCC

IC .1I J-Box TTC #2

IIHP 6520 &7

5 p 0 huntt monito c

OSC #4 i t L to from AC
10O0 ,v Switch
-10 dbm ,.5 Panel

TCSS.

1 n re also monitor points for oscilloscope. Replace Ammeter

.ith 5 amp 50 mv shunt to monitor current with scope.

SNinputs, LF huLF6, on A2J3-M,P,S,U,W (Returns on A2J3-L,N,R,

TV respectively).

> SET inputs, LF7 thru LF11, on A3J3-M,P,S,U,W (Return on A3J3-LNR,
T,V respzotively).

4 - VE? input on AJT3-u (-t Return).

T1,JTD1 nput on TB3-7 (-8 Return), DIAL LINE I on TB 3-1 (-2 Return)
, and DLIAL YMTE 2 on TB3-5 (-6 Return).

IGtJ _5 .1. = TCSS Load Test Configuration

NOv. II I T2-2555REV SYNI SECT. D IPAGE 8



Vo /cm

Photo #1 60 cps power input voltage waveform

lOxl attenuator probe used.

TCSS power switch on.

Diff. Pre6amP.

input across A-B

20 ms/cm

Photo ij-2 60 cps power input current

waveformn acroso shunt(Sd~,o
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TEST '.1.1.7

M A~l , ,,.... " . 25 ms/om

Photo #3 Current Turn-on trmnsient

Shunt input across A-B

U!

20 volts/cm

5 ms/cm

Photo #4 Input voltage with TOSS

rower switch off.
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Ahoto .5 Volt-:qf wavofont.tr >

undr 1,- ;rlmxn 103d

l0Vl ,tbnuutor r.h. ud

Phioto / urent tuin-irt t r tk

T,,'S w~i(er mr axiroum ~
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.77- -& (rfeturn)

10~ Vol Ltc,/ctl

'Jos-I Trim#ti

Photo #7 TCSS Flasher Output

LFALthrough LF11 flashing

*flfl l* *fl lflf 20 mv/cm

IMF_: uw7 UM 5 ms/cm
*WNFISUWIEE mmFA 9 os- Ac Trigger

Photo #8 Current waveoform acroos jhunmt

while L1A'-Llla~rco fltihinig

U) 426 2000 REV. 0/62 2-5142-2
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TEST REPORT 3.1.3.1

1. TITLE

WF Systeia Test, DC Voltage Variation

2., OjFECTIVES

2 J wzssg-z-t the effects of varying the +28 volt DC input

t-oltar- to th0 ICF/SCN equipment.

kh LC/SCIT equipment will operate properly with a supply

voltase of 418.8 volts DC. .-The SCN equipment will inject,

shift, transmit, and.. retransmit a message properly at this

rxduced voltage. Status indication lamps on the launch

control console illuminate dimly, even though correct status

is displayed.

4. EqUMT TI TEST

4.1 Launch Control Console (300) P/N 25-24172-14, S/N 0003

4.2 Communication Control Console (311) P/N 25-27095-5, S/N 0000005

4.3 Cable Termination Equipment (303) P/N 8323562-501, S/N 0000004

4-4 Command Message Processing Group (304) P/N 8323348-502, S/N 0000005

4-5 Status Message Processing Group (305) P/N 8323615-502, S/N 0000004

4.6 LF Launch Equipment

a. Digital Data Group (401) P/N 8323616-505, S/N 0000005

b. Status-Command Message Processing Group (402) P/N 8323617-504,

o/N 0000005

o. Progrmmer Group (403) P/N 25-22036-89, S/N 0000034

U3 d2a 2C00 REV. 8/62 2-6142-2
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d I,%' Go. oup (406) P/N 25-22552-36, SIN 002

0. 0!0- couplor (412) P/N 60950-305, S/N AOO2B

f. LF Start Up and Missile Simulation Equipment

5, Ki' E$2 iEsCRIPTIOT

3J The equiar~int was connected per Figure 3.0.0.0-1 (Flagnote #1) and

3.1.3.1-I. The raset button on the Perkins Power Supply was held

in the depressed position to disable the sensing of the supply.

Thiz p::-:ents the Perkins Supply from kicking out at below normal

3.2 The input supply voltage was set at approximately +28 volt #, and

scries of power supply--output voltage measurements in the 304

and 305 racks were made.

5-3 The input supply was then lowered as low as possible by adjustment

on the Perkins Power Supply. The same monitor points as in (2)

above were recorded.

5.4 All possible commands were initiated from the Launch Control

Console. .Thse were:

launoh

SCN Test

Test

Calibrate

Inhibit

Target I

Target 2

5.5 Various ztemand messages were transmitted to the LCF/SCN. These

messages were obtained from the message simulator in the NRA Lab.

Tha folloning messages were sent to the LCF #2t

REV SYM, l N III T2-2555
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IF #5 Iaunch

LF #2 Test

LF #11 Test

LF f,2 Calibrate

L #5 Calibrate

27 -2 SCN Test

L #Tl SCN Test

U? #2 Target 1

S1Th2!ARY OF TEST RESULTS

141 At reduoel input voltage (+18 iiDC) the lamp indications at the

Launch Control Console were quite dim.

66,2 The LOF/SCN equipment would sucdessfully inject, shift, transmit,

and retraniUt t +18 VDC input voltage.

a. Six SCN teats were processed normally with the exception of

the dim status indications at the Launch Control Console.

b. Six tests were processed normally with the same dim status

lamps at the LCC.

c. Six calibrate commands were properly processed by the LF.

The sequence was advanced manually back to Strategic Alert.

A dim standby was observed at the LCC.

d. A one vote launch was commanded from the LCF facility, and

normal indications were observed at the LCC. The long time

timer was verified to be running.

e. -. nm lnhibit war commanded, normal indications were observed

(Strategic Alert,, Armed, Launch in Process).

U3 0-1Z3 2000 REV. 8/62 2-5142 2
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f. The L retransmission vas verified by sending various

messages on line C RI and observing the oscilloscope

monitoring line C2 X2 . The actual message was not observed

bit by bit, but rather the presence of a message was-

detected.-

I- Sent LW f5 Launch

Retransmission observed

2. Sent-LF #2 Test

No Retransmission observed

3. Sent LF i11 Test

No Retransmission observed

i sent LF #2 Calibrate

No Retransmission. observed

5- Sent LF f5 Calibrate

No Retransmission observed

6. Sent LFf2 SON Test

SCN Test received lamp illuminated

'No Retransmission observed

7- Sent IL f7 SCN Test

SCN Test received lamp lluminated

No Rtransmission observed

8. SentlY12 Target I

No Retransmission observed

9. sent L J8 Target 2

No Retransmissin observed

U3 Q" 2000 REV. / 2 2-6142-2
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Di;1Tforrnation

7..1 Test Engineer: Rlichard Mathias, 2-6519-14

1.2 Dat* Test Completed: 22 March 1963

'U1 15445

U",78430

3u2o 537

TJ201 541

U201 485
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TEST REPRT 3.2.1.1

1.0 Title

LF Power Supply Group, Load Test and 400 v Voltage Variation

2.0 Objectives

2.1 To determine input and output characteristics of the LF Power Supply

Group rack.

2.2 To determine the SON Rack power regulation.

3.0 Conslusions

3.1 Good regulation by the Power Group rack is indicated when lowering

the 400 cps input down to 100 volts. Figures 3.2.1.1-2 through

3.2.1.1-9 indicated very irregular loading below 100 volts. Sudden

decrease in load is apparent at several different points.

3.2 The input power factor variation with respect to varying 4001V

voltage was highly irregular (see Figure 3.2.1.1-9); this prompted

a rerun of a major portion of the test. The test was set up as

before, but the results indicate that the conditions were different.

Sudden decreases in load upon the Power Group were not observed at

lowered input voltages during the rerun. Data from the rerun are

plotted on Figures 3.2.1.1-10 through 3.2.1.1-13.

3.3 Even though the 28 volt input to the LF/SCN started to decrease when

the 400 cps voltage was lowered to 85 volts, 1F/SCN voltage regulation

was maintained down to 400 opS input-of 70 volts. Figure 3.2.1.1-8

indicates satisfactory results.

*1
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4°0 I ientn Test

4.1 LF Power Supply Group, Figure A 1284 S/N 0002 P/N 25-22552-36

4.2 LF Status Command Message Processing Group, Figure A 1228

P/N 8323617-504, S/N 0000005

4.3 L, Digital Data Group Figure A 1251, P/N 8323 6 16 i505, S/N 0000005

,".4 Programmer Group Figure A 1201, P/N 25-22036-89, S/N 0000034

,5 Guidance and Control Coupler Figure A 604, P/N 55103-107, S/N AHBOO03

,?.6 Distribution Box Figure A 1377 P/N 25-23468-38, S/N 0003

4.7 Missile and Launch Simulator Figure A 4490 P/N 25-33940-1, S/N 0003

5.0 Test Description

5-1 Equipment connected per Figures 3.0.,0-1 and 3.2.1.1-14.

5.2 Ta 400 -'input was adjusted to 120 volts with no load.

5.3 At the Power Group rack, turned on Al and A4 circuit breakers

measured the following inputs to the Power Group.

5.3.1 Al w 0.5 Amp with 9.5 amp overshoot

5.3.2 A2 - 0.5 Amp

5.3.3 A3 - 0.5 Amp

5.3.4 VOA 1 20 VAC

5 3-5 W2 150 Watts with 350 watts overshoot

5-3.6 W3 - 200 Watts

5.4 At the Power Group rack, turned on A2 and A3 circuit breakers

measured input to Power Group.

5.4.1 Ai - 0 Amp with 5.5 Amperes overshoot

5.4.2 A2 0 Amp

5.4.3 A3o Amp

U3 42, 2000 REV. 6/62 8"l*2 F
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5.4 (cont'd)

5.4.4 V A 120 VAC

5.4.5 V2 - 150 Watts with 200 Watts overshoot

3.5 At the Power Group rack, turned on Al, A2, A3, and A4 circuit

breakers. Measured input to Power Group.

5.5.1 Al = 1.5 Amps with overshoot beyond 0-10 Amp meter range

5.5.2 A2 - 1.5 Amps

5°5.3 A3 = 1.5 Amps

5-5.4 V2 = 250 Vatts

5.5.5 73 - 300 Watts

5.5.6 V, A = 120 VAC

5.5.7 Frequency - 412 cps

5.6 Photographed voltage and current in AA, used IOXI attenuator probe

for the voltage.

5.7 Depressed P/G, Coupler, 400N Monitor and Security Circuit breakers

on the LF Power Group. Measured theiinput to the Power Group.

5.7.1 Al - 3 Amps

5.7.2 A2 - 2.95 Amps

5.7.3 A3 - 2.85 Amps

5.7.4 W2 - 500 Watts

5.7.5 W3 - 500 Watts

5.7.6 VA. 120 VAC

5.8 Photographed 400tv voltage and current input

U23 428 2000 REV. 8/42 2-514-2
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5.9 Depressed both G&C eleotronics circuit breakers at the LI Power

Supply Group. Measured the input to the LF Power Supply Group rack.

5.9.1 Al - 7.05 Amps

5.9.2 1.2 - 6.95 Amps

5.9.3 A3 - 6.97 Amps

5;9.4 VA - 120 VAC

5.9-5 w2. 1.1 KV

5.9.6 W2 - 1.27 KW

5.10 Photographed 400 J voltage and current

5.11 Depressed SCN Circuit breakers and turned on SCO racks. Measured

input to LF Power Supply Group

5.11.1 Al = 9.3 Amps

) : 5.11.2 A2 - 9.1 Amps

5.11.3 A3 - 9.1 Amps

5.11.4 V A,= 120 YAC

5.11-5 W2 - 1.36 KW

5.11.6 W3 - 1.6 KW

5.11.7 F - 417

5.12 Measured Power Supply Group output at Breakout Box. See Table 3.2.1.1-1,

tabulation of results at 400 ̂ 0 input of 120 V.

5.12.1 A4 is the 3.54 Aload with a 10 Amp 50 my shunt.

5.12.2 L5 is the IA load with a 50 Amp 50 my shunt.

5.12.-3 A6 is the 402 rack with a 10 Amp 50 my shunt.

5.12.4 A7 is the 401 rack with a 10 Amp 50 my shunt.
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5.13 Photographed voltage and current ripple

5-14 M[easured rack 402 power regulator outputs. See Table 3.2.1.1-1.

+28 VIP-is measured across J2-A and B, +6 VDC is measured across

J2- H and G, -6 VDC is measured across J2-C and G, -9 VDC is measured.

across J2-J and Ga-and -18 VDC is measured across J2-E and G.

5.15 Steps 5.11 through 5.14 were repeated with the 400A) input decreased

to 115 V, 110 V, 105 V, 100 V, 95 V, 90 V, 85 V, 80 V, 75 V,. 70 V,

65 V, 60 V, and 55 V.

5-16 Photo&-'aphs were taken of the P/G clock voltages at the Programmer

Group A7J1-10 and A7JI-6 referenced to signal common at AJI-11 for

each input voltage change.

5.17 VRSA ras interrogated for input voltage change.

C; 5.17.1 At 75 V, VRSA reported channels #7 and 34.

5.17.2 At 70 Volts and 65 Volts, VRSA reported channels 2, 7, and 34-

5.17,3 At 60 Volts and 55 Volts, VRSA reported channels 2, 7, 28, 29,

30, 31, and 34.

5.18 Since the power factor data appeared to be unrealistic, (see Figure

3.2.1.1-9), the 400,J voltage variation portion of the test was re-

performed. The data is tabulated. on Tables 3.2.1.1-3 and 3.2.1.1-4.

6. Summary of Test Results

6.1 The input versus output characteristics of the LF Power Supply Group

is tabulated per Table 3.2.1.1-1. Explanation of the Table is as

follows:-

Al - 400 1A current

A2 - 400 OB current
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6.1 (cont'd)

A3 = 400 C current

w2 B referenced to OA Power

13 - gC referenced to OA Power

V4 = Voltage to 3.5 load at J1-19 and 18.

V5 - Voltage to 1 load at J-20 and 17.

V6 - Voltage at J2 connector for rack 401

V7 = Voltage at J3 connector for rack 402

A4 - 3-5 load current (my across 10 amp 50 mv shunt)

A5 - I load current (my across 50 amp 50 mv shunt)

L6 Figue A 1251 (rack 401) (my across 10 amp 50 my shunt)

A7 = Figure A 1228 (rack 402) (mv across 10 amp 50 my shunt)

( 6.2 Table 3.2.1.1-1 also tabulates input and output voltages of the

Power Regulator drawer of rack 402.

6.3 Total power (KVA), and power factor were calculated for the power

measurements of paragraphs 5- 3 through 5.11 and are tabulated on

Table 3.2.1.1-2. -

6.4 Table 3.2.1.1-3 is a tabulation of the results from the test rerun

performed on 20 June 1963. The data is plotted on Figures 3.2.1.1-10

through 3.2.1.1-13.

6.5 Table 3.2.1.1-4 tabulates the power data obtained from depressing

circuit breakers on the LF Power Group.. In some cases, the data

appear orroneous, this is due to inadequate recording instruments.

Example a 0 to 10 kilowatt meter was used for readings up to only

1.7 W; A 0 to 2 KW meter was preferable, but this item was unobtainable.
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7, Gen-gral Tnformation

7.1 Test Engineer: Richard Kathias, 2-6519-14

D ata Completedt June 20, 1963

7.3 Applicable KRIS:

7.3o1 Power Supply Group, Figure A 1284

v386147, E491078, E491033, E491041, 4201037, 4042693,

R150909' U39184

7-3.2 SQUIG, Figure A 1228:

U20i477,17201Gf, E443967, U150099, U048656,. A44111, U147476, U

U147526

703.3 LF/DDG, Figure A 1251:

P443966, Uo39176, U039183, U150095, U150046, U147433, U147439,
U 1147524, U147525, U147540, U147562, U147567, A44140, U147570,

U187410, A44142, U187512, U147572

7.3.4 Programmer Group, Figure A 1201:

U150050, U150056, U150062, R29761, U178447, R157519

7.3.5 G&C Coupler, Wing II, Figure A 604:

No open ER's

7.3.6 LF Distribution Box, Figure A 1377

1147471, U147472, U147548, U147465, U147521

7-3-7 Missile and Launch Simulator, Figure A 4490t

U147534, 1147457, 1147459, A44135

U) 4208 :000 REV. 4/42 2-5142-2

REV SYM . -' o III T2-2555
ISECT. D IPAW 103



a% aN 0 0 0 0 CN N U'N M% U'N r.- N
O c0 % c% aN a, m 0o r.- tt% pe% 04

0eo 0 0 0 0 0

4,q - ~ ' 0 . q-' q-

%4~ %. 10 ' 0 0 0% ON k^ 0 N

o% 0 0 0 %0 N

'+j + 0 8. 8. 8. '. 0 0 U I A A I

ON % '- i 0 0% NY N 0 '.0 r- 0o
co c0% 0r a\ q\ 0% 0' 0 04 \.0

-. + N N N N~ N~ NY Y CY Y NY T- - q-

v- CO U' (1 WN CO A '
to LN A U'% IA U\ U-% U'% I~ .4

0 t- UN

\~ 0 \0 %0 \D \- 10- NA 0 m ' o t UN

'.o oo0 '.0 CC) ' '.o t- qt 0 0 t-- IA\. 4
U.'. NC Nr N' K\ Nr W\ fN\ N C N CY C1

co~~~~~ ~ ~ cor C %r- oL- PA\ LAI

t- l - rl- e-- cm 0 a,. 0 0o r- \.0

S0 0 9 t; N - PCiPA ~ 0 % L
0 . - t- rl- t- r- r-- qct N 0 0\ 0 0o t- \.0

4' N~ N NV N N NY NY Nl N% N - i.

O 0 0 '0 ON a0% 0 0 14 \.0 A %0
C- 0 r C 0 N % N 0 '-i Nl 0%

I' .O \.0 \10 '.0 '40 \AD 4 0: 8 0\ a, 0o 'D0 U
a) N~ NY N N NY NY N* N4 N '

4' U.'. C- C- Ne A% CA0 0 UN qx 0 C
NV "N WA CY as NtIA 0 - LAI' N 14

IA N ^ U U0 A
'.0 ~ ~ ~ ~ ~ ~ ~ ~ % '.UN % '0 . A U' A ~ P

0 WY . % '0 ~ AC A '

1w IA IA A
Go N4 IA N\ C\ 0 C '0\ 0;

0.6 % % If\ 0% 0% \ UN so 0- 8-'0 ' 3 I

q- Y t- o 11t Ch cm '3 ^3 v- w- IA

IA IA 10Z N; a; I_ ! N I Z I

N % m ' 0l 0D (D - 0% 1^ W\ W.\ 8~
* 0 .S0

CY~~ 0 C

U3 4208 2000REV. 0/62 2-5"2-

RVSYM 2-59



Tabulation of Calculated
Data from Table 3.2.1.1-1

400 cps Input I Ave. Wt Power . . Total Fwr.
Volts FlS Amps RMS ( W2 + W3 ) Factor KVA.

120 V 9.17 2.96 KW 0.90 3.3 1:

115 9.22 2.96 0.93 3.18

110 9.25 2.99 0.98 3.05

105 8.97 2.56 0.91 2.83

100 8.93 2.56 .96 2.58

95 8.75 2.30 .92 2.49

90 8.37 1.93 .85 2.26

85 7.52 1.49 .76 1.95

80 6.95 1.38 .83 1.66

75 6.53 1.21 .82 1.467

70 6.38 1.25 .93 1.34

65 6.34 1.19 .96 1.233

* 60 5.45 .95 .97 0.98

55 4.06 .66 .96 .668

Total Real Power (P) - + W Power Faotor --

Reactive Power (1x) '] (W2 - W3

;Total Volt-Ampers (VA p2 + 2

TABLE 3.2.1.1-2
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Ti;4T 3.2.1.1

F/G Clock Pulses
itegulator Drawer, J I
Test Points. Pi 11
useu as Common

10 Volt/cm

. ms/cm

lu Volt/cm

I 1 is/cm
Photo #1 400 A. at 12u Volts

P/G Clock Pulses
tegulator Drawor, Ji
TeSt Points. PiA 11
usea as Comon

I0 Volt/cm

.1 ms/cm

BJTT M: J4-6

10 Volt/cm

.1 ms/cm
Photo #2 400UJ at 110 Volts

U3 428 2a000 REV. 8/62 2-5142-2

REV SYM 13- oorw% I" T 2-2555 VOL II
I -SECT. D IPACE 122



T&ST 3.2.1.1

P/G Clock Pulses
Regulator Drawer
JI Test Points Pin 11
usea as Convton

TOP. JJ-lo

10 Volt/cm

.1 ms/cm

bUTTOM: Ji-6

10 Volt/cm

Photo #3 400i" at 100 Volts .1 ms/cm

P/ci Clock Pulses
Regulator Drawer
J1 Test Points, P-in 11
usea as Common

TOP: .j1-10

10 Volt/cm

.1 ins/cm

BuTrum: J1-6

10 Volt/cm

*ms/cm

Photo #4 4UUA/ at 9U Volts

U3 4288 2000 REV. e-162 2-5142-2

REV SYML~ NO 72 2555 vOL m
I SECT. D I PAGE123



T iT 3.2.!. 1

P/G Clock Pulses
hegulator Drawer
JI Test Points, Pin 11
usea as Common

TOP: ji-O

10 Volt/cm

.1 ms/cm

bO'TI4: JI-6

10 Volt/cm

.1 Ms/cm
Photo #5 4uAJ. at 85 Volts

P/G Clock Pulses
hegulator Drawer, JI
Test Point, Pin 11
usea as Comonn

TUP: JI-JO

10 Volt/cm

. 1 ms/cm

'JWA CM: JI-6

IL Volt/cm

.1 ms/cm
Photo #b 40UA-Voltage at 8u Volts
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TL6T 3.,-.I.1

P/G Clock Pulses

hegulator Drawer
J1 Test Point

Pin 11 usea as Common

TUP: j 1-10

l Volt/cm

.1 ms/cm

bul"T4: ji-6

10 Volt/cm

.1 ms/cm
Pnoto #7 4u at 75 Volts

P/G Clock Pulses
twgulator Drawer
Jl Test Point
Pin 11 used as Common

T'PU : JI-I

10 Volt/cm

.1 ms/cm

bujI TA: Jl-6

I) Volt/cm

.1 ms/cm
Photo #8 400jv at 70 Volts
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TEST 3.2.1 .1

P/G Clock Pulses

Aegulator Drawer
Ji Test Point
Pin 11 used as Common

TuP: JI-IU

10 Volt/cm

.I on/cm

10 Volt/cm

.1 ms/cm

Pnoto #9 4W0 A at 65 Volts

P/G Clock PulXses
' egulator Drawer
J1 Test Point

Pin 11 used as Common

TOP: Ji-DI

10 Volt/cm

.1 ms/cm

bjI'Tr24: J1-6

10 Volt/cm

.1 ms/cm
Photo #10 4UUA Voltage at bU Volts
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O: Voltage hippie

.1 Volt/cmf

~f~Current

Amp/c=

:~ ms/cm

rA;t'o "Ii Fj*-ure A 1284 !,. .J-UtDUL(A-Tfuk

tuF;,ure- A 12, .c ,'./ ow
ir;p [).I to F-, 'uri A 1 3h
at 12Q VAC

op2: Voltage hippie

.1 Volt/cm

.2 ms/cm

~f~:Current

20 Amp/cm

.2 ms/cm

PrvI-to #1 Figure A !28 DC. utput (.Ac. :rpL~)
tu F!igurt A 1I: . 400 Aj
input to Figure A 1284
at 12u VAC
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t..f3 .2.1.1

TPi Voltage hipple

.5V/cm

. s/cm

4 Amp/clm

,(.s/cm

*~ .JA :n T- o r jru -e A 184

* I': Vil1t'ge r(.ppie

h.~ Amp/cir

s/cm

"n "I) e, i i re .DLupu (PC T )
~ /input to Fi ;.Li A 1L84

at 12o VAG
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TEST REPORT 3.2.1.2

1. TITLE

Programmer Group Load Test

2. OBJECTIVE

To obtain information on the power requriements of the Programmer

Group.

3. CCCLUSIONS

3.1 Measured values of current were considerably lower than those

given in D2-4853-1.

4. EQUIPMENT IN TEST

4.1 Programmer Group (403), P/N 25-22036-89, S/N 00000034.

5. TEST DESCRIPTION

5.1 The Programmer Group input power was monitored as shown in

Figure 3.2.1.2-1.

5.2 Monitor power was applied to the Programmer Group and voltage,

current, power, and frequency were monitored using the setup

shown in Figure 3.2.1.2-1.

5-.3 The Programmer Group was turned on.

5-4 Voltage outputs of the voltage regulator drawer in the Programmer

Group were measured with a differential voltmeter. Ripple on

each of the voltage levels was photographed. Clock voltage

were also photographed.

US U2" 2000 RMV. 8/6c 2-|142-

REV SYM III T2-25
SECT. D IPAGE 131



5. TST DESCFIfTION (Con't)

5-5 The turn off end turn-on of volteres in the voltage regulator

drawer were recorded on magnetic tape. The tape wes then played

back at a slow speed into the oscillograph end oscillographic

records of the on-off sequences were made.

6.6 One photograph of 400 cycle input voltage was taken at the

AC switch box.

6. T smonY

6.1 Test results.are summarized in Table 3..1.,2-2. . .

6.2 Photographs of ripple and 400 cps voltage waveforms are in-

cluded4

6,3 Turn-on and turn-off of Regulator Drawer outputs are shown in

S- -. 4sic*i1l okraphs- 3,2.1.2-1 through 3.2.1.2-4.

T. MWAL INFORMATION" ,._

7.1 Teat Engineer: Richard Math.trs

7.2 Drhte test completed: April 3, .1963

7.3 Appliable-EM,' sI:'jcU178447 '

7.4 Configuration: ECP 449, 479 and 487 are not incorporated in. the

- -Programer Group

Us 41s" 2006 IRV. 6/042 3.514

REV SYM __ ___ VN II T-2

ISECT. D I PAGE1 3 2



S AM4 OF TEST RESULTS

1. 4OG cps. Iz~ut to Progrsmmer Group

Monitor Operating Difference
Power O Power (Regulated Power

% A VOLTAGE 119.7 Volts M.3 Volts

SB voltage 119.8 volts =a.4 volts d

C Voltage 19.8 Volts lm.6 Volts

A Current .65 Ans .T9 Amps .13 Anps

SCurent 62 Amps .79 Aps .I7 Ams

CCurrent, .62 Aups .T5 Ams .13 Amps

V2 Vattmeter- 130 Watts 150 Watts 20 Watts

V3 Wattmeter 93 atts 116 vatts 23 Wtts

Total neal Pover (P) 223 Watts 266 Watts 43 Watts

tal ReaCtive Povr (Px) 64 Watts 59-watts Watts

Paver Factor (P. F.) 496 *.9

Phase Ange *16.26 1. °  -

yrequicy. eye cp

Px " OF - (72 -5)
P.-F F.

TABlE 3.2.1.2-1

US a nl 2000 RIV. 0/62 -14-

REV SYM 
N
O. T2-2555

IsRcT. D IPAG 133



'2. 2. M~easured DC Voltage at Programnrer Group Rtegulator Drawer

Test Point Nominal Voltage Measured Voltage

J14 .210.0 -10.013

*JI-3 -10.0 .10.028

JI4+10.0 .lo.o16

JI-5 +10.0 +10.002

it-I-9 +2S.0 +28.0K0

J-2+28.0 +28.05T

J1 -13 .+314.0 +36.089.

j~1~+17.0 * +17.265

- JI-15 .*+1. +11.502

J-6.+15.0 .17.182.

-15.0 * .17252

Poww ccoon vras Ji-Il on the. voltage Regulator Drever

us Am0 am Rv. #/$a541

RESCT D TI PAGE~ 134
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Ac- .,jt

0.1 volt/om

50 yv3eo/cm

Photo 41 !Tominul 10 VDC I P((G F.W-

J1-2, Ji-11 Cornx

0.05 volt/cm

50 ,Isec/cm

FPho to -,2 Nomnal) - 10 YDVM (tV)~

j1-3, JI-11 Cormotn

U3 42" 2000 RtEV. sf62 2-5142-2

REV SYM___ _ SEC 55 V-1. ITI

SC.D IPG17



Ac. fkt

f-ho to t3 Nomnal 1 VDo Ir PIG pw.I, -b' t

ji-4, JI-11 conmon

i~~~flot..lv lt Plcm-e- w p l

Jl-5, .JI-12 Coimon

UJ 4249 2000 RtEV. Sf62 2-3142-2
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TEST 3.2.1.2

0.1 vol t/cm

50,A seo/im

Photo #5 Nominal +28 VDCI ,k' P

Ji-9, JI-l Common

0.05 volt/cm

50 asec/cm

Photo ji6 Nominal +28 VDC ?/a v

Jl-12, Jl-ll Common

US 420 2000 REV, 0/42 2-5142-2

REV SYM 'A A ,Srfv o. T2-..',53 Vo2. III

ICT. D I, PAGE 139



TEST 3.12.1.2

A C Idt
U.1 volt/cm
50 Usec/cm

Photo #" Nominal +34 VDC , (. ?Gw,
Jl-13 monitored
J1-11 return

U. 5 volt/cm
50 ,sec/cm

ihoto k Nominal -17 VDC P14. N. o- opp i t
J.1-14 Monitored
J-l return

U3 42S11 2000 REV- 0/62

2-S142-2

REV SYM W.pqA B gp NO.' T2-;655 Vol. it[

SECT. D IPAGE 140



Tij--j 3.2.1,4,

I 5u/ ,uec/cm

Photo # Nominal 11.5 VDC (, p Vl
JI-15 monitored
J1-11 return

! 10 ec/cm

Photo A~Nominal t15 'JIJ0,p~ o-
JI-16 moritoreua
JI-11 returu

U3 4288 20o REV. 0/62 2-SI42-2

E SyM_________ . , .I, No. Vol. I
REV DG 1I SECT. D PAGE 141



,, T 'J T

0.1 voti/cm

50/psec/cm

Photo #'1 Nominal -15 VDC 764C,
v JI-17 monitored

Jl-11 return

100 volts /cm
0.5 ms/cm

Photo #1 Fs 400 cps input to Programmer Group
monitored at AC Switch Box
10:1 Attenuator Probe used.

U3 42M 2000 REV. 3/62 2-S1422

REV SYM_ NwO-y N T2-2555, Yol. III

ISECT. D IPA, 142



TEST 3.2.1.2

5 volts/ca
0.1 as/cm

Photo # P/G Clock Voltage
Regulator drawer Ji-6 monitored
Jl-ll return

5 volts/cm
0.I ms/cm

Photo I P/G Clock Voltage
Regulator drawer Jl-lO monitorea
Jl-l return

Us 4" 2000 aReV. 6/62 2-SI-3

REV SM B I NO. T2-2555 Vol. III

ISECT. D IPACE 143



TEST 3.2.1i.2

10 volts/cm
0. m/cm

Photo # P/G Clock Voltage

Regulator drawer J I-8 monitored
J I-11 return

10 volts/cm
0.1 IMs/cm

Photo k P/G Clock Voltage
Regulator drawer J1-7 monitored
J1-11 return

US 4M 2000 R V. 8/g2 2-5142-2

REV SY M ... A........ . N o. T2-2555 Vol . I

E sEc l t GE 144



TEST 3.2.1.2

Both traces

10 volts/cmO.a s/cm

Photo # P/G Clock Voltages
top trace JI-10
bottom trace J1-
JI-11 return

Both traces

I0 volts/cm
0.1 ms/cm.

Photo # P/G Clock Voltages
top trace JI-8
bottom trace JI-7
JI-11 return

U3 a" 20a REV. 3/022S 42-2
S /

IEV NO m 1 N. TZ -555 Vol.I
ISECT.D PACE 145
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TEST REPORT 3.2.1.3

1. TITLE

G&C Coupler Load Test

2. OBJECTIVES

To provide information on the 400 cycle power requirements of the

G&C Coupler (Wing II).

3- CONCLUSIONS

Average Steady-State current for the G&C Coupler was less than

listed in. D2-4853-i, which shows 0.8 amps/phase.for G&C coupler and
collimator set.

4. EQUIPMNT IN TEST

G&C Coupler (Wing II), P/N 55103-107, SIN AHB 0003

5. TEST DESCRIPTION

f7' 5.1 Instrumentation was connected to the AC Switch Box as shown

in Figure 3.2.1.3-i.

5.2 The Coupler was turned on.

5.3 Measurements of line current, phase voltage, frequency, and

power were taken.

6. SMWARY OF TEST RESULTS

0 A Voltage - 120.06 volts

0 B Voltage - 120.37 volts

0 C Voltage = 120.20 volts

% Current - .47 Amps

0 Current - .545 Amps

0 Current - .56 Amps

W2 w 51 Watts

I, w 109 Watts

US 42 2000 REV. 9/62 , 42-f

REV SYM AV"A , o T2-2
ISECT. D PAGE 150



Test Report 3.2.1.-3-Summary of Test Results (Con't)

Real Power - 160 Watts

Reactive Power - 104

Power Factor - .838

Frequency 419 cps

7. GENERAL INFOMATION

7.1 Test Engineer: Rbahard;Iathias, 2-6519-14

7.2 Date Test completed: 4/5/63

7.3 Applicable E R's: None

,.j

us a42 2.O REV. 0/42 -Z

~REV SYM_ A..oza. l°
___DIII PA-551

SECT. D i PAG& 151
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ZEST 3.2.1.3

Photo #1 400 cps inpu~t to G&C Cou~pler

10O volt/cm using aI OXI Attenuator ProbE

1. ms/cm

U3 a" 2000 Ftv 0/6a 
2-514Za-2

REV SYM..B......... Vol. * Ti
SECT. D TI AE53



TEST REPORT 3.2.1.4

1. TITLE

LF/SCN Load Test

2. OBJECTIVES

To determine the power requirements of the LF/SCN racks. (Digital

Data Group and Status - Command Message Processing Group).

3. CONCLUSIONS

3.1 The steady-state values of current for the two LF/SCN racks

were slightly less than those given in D2-4853-1, the difference

being less than one ampere. Transient values of current and

voltage were close, but recovery times were considerably

better than those listed in D2-4853-1. Ripple measured at

the input to the racks was much larger than the limits given

in D2-4853-1. A comparison at Data is given in Table 3.2.1.4-2.

3.2 The current transients to the LF/SCN had the same magnitude

/ regardless of converter breaker or rack turn-on sequences.

The only difference observed was a slight ringing with the

converter breakers closed at turn-on. Peak current was

approximately 112 amperes. The photographs at the end of

this report show the turn-on voltage and current transients.

3.3 Ripple at th4 input to the LF/SCN was within the limits of

1)2-4853-1, with the racks turned OFY. When the racks were

turned on, the iipple increased, due to the noisy chopper

circuits of the SCN power supplies. The noise from the DDG

us 4as s0es REv. a/42 2-st e4-

REV SYM AFF L&..r.N. V N f In

SECT. D IPAW 154



3. CONCLUSIONS 3.3 (cont'd)

on the D. C. input was approximately twice that of

the S-CMPG. When one rack was turned off and the

other left on, the noise from the rack with power on was not

coupled back through the SCN filters to the input of the

rack without power.

3.4 The current drawn by both racks when the 36 amp supply was

turned ON and OFF was approximately 60 amperes. The

current peak of the S-CMTPG occurred sooner than that of

the DDG by a few milliseconds (See photograph no. 8).

4. EQUIPMENT IN TEST

4.1 Digital Data Group (DDG) P/N 8323616-505, S/N 0000005.

4.2 Status - Command Message Processing Group P/N 8323617-504,

S/N 0000005. :

4.3 Power Supply Group P/N 25-22552-36, S/N 0002.

5. TEST DESCRIPTION

5.1 The equipment was connected per Figure 3.2.1.4-1. Shunts

were installed in the positive line of the D. C. input. All

breakers supplying power to the SCN were closed on the LF

Power Group, and turn-on of the racks performed by operating the

main breaker on the front of each rack.

512 Voltage measurements were made with a Differential voltmeter.

Current transients were photographed using a 10 amp, 50 av

standard shunt and a tektronix Differential preamp in a type

us a" 2000 REV. 3/62 a-1

REV SYM________VA7 I T2i55

ISECT. D I PAGE 155



5. TEST DESCRIPTION (Con't)

555 oscilloscope (with cepiera). Voltage tratsients were

measured with a Type CA preamp. Reference was stracture

ground, which was less than 0.1 volt below the power return.

The following conditions for turn-on were useds

A. Turn-on of S-C!IP

(i) DDG OFF, S-CTEG converter breakers OFF

(2) DDG OFF, S- Z.F converter breakers ON

(3) DDG ON, S-CaUG converter breakers ON

B. Turn-on of DDG

(i) S-CPG ON, DDG converter breakers OFF

(2) S-C$I4F ON, DM converter breakers ON

'(3) S-a4M OFF, DDG-cenverter breakers ON

" 5-3 Steady-state current was measured using the same shunts as

in 5.2 and a Differential Voltmeter. Measurements Vere

made vith:

A. Both racks ON

S. Racks ON alternately

C. Racks ON alternately with converter breekers ON oeri

at a time.

5.ii Ripple ves photographed at the input to the racks with:

A. Beth recks ON

3. Both racks OFF

C. DUG ON, S-aM OFF

D. B6S4 ON, DG OFF

US 0"6 2000 REV. 6/42 ISU

_Y_________ NO.III T-5

REV ___
SeCT. D I PAGE 156



5.5 The effects of en uncontrolled shut dowm end restorrtion of

power were investiGated by openin- end closing the brenker

supplying pover to the 3C Aiap power supply which, in turn,

supplies the SCN recks. Photogrephs were mode of the current

surge- (see Photo #8).

6. T T !'1Y

6.1 7he trigger used for the trensient pictures vas J?-A. D.C.

coupling was used for all pictures of trensients. AC coupling

vas used for the pictures of ripple.

6.2 Two calibrated 10 am, 50 my shunts were used for all current

measurements. Therefore, in the pictures of current transients

eve2 50 mv of deflection represents 10 emps of current.

6.3 A summary of test results is given in Table 3.2.1.4-2. A

tomparison of test results with D2-4853-1 is given in table

6.A The photographs of current transients show the current going

to a near zero level after the initial surge. The current does

wot increase again until the +6 volts in the SCN power supplies

sequences ON(, (see Photo #7).

7- GETEAL flFO0F2TION

7.1 Test Engineer: Normpn Noe

T.2 Date Test completed: 5/2/63

7.3 Charged to mA 3956

TA: Open E R's on Equipment tested:

Us a 2000 REV. S/*2 1-1143-1

REV SYM2L....... NO. I"! T2-25ISECT. D i PAGE 57



T. GIMM AL IITIOEMATION (Con't)

U201477 U039176 U187410 E491033

U201097 U150095 U13751P E491okl

U150099 u150o46 U147572 U201037

U048656 U17 4 26 U14T540o U04P693

UiA7476 U147428 u147562 U039134

U1'4756 u147524, u147567 U147455•

UP147439 U147525 E336147

Ut20lkTO U14757o E491o73

(

us a, 200 ItV. 8/61 
2-6142
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T".;T 4.2.1,4

Photo #1 LF/DDG POJER TURN-ON TRANSIENTS
DDG converter breakers OFF, S-CMCG rack ON
Top trace: Input voltage, A7/J2-A. lOvi/cm, lms/om
Lower trace: Current, Pos. line. 200mv/cm, lms/cm
Positive trigger from J2-A

Photo if2 LP/DDC I0,,rl JTUO-ON TRANSIENTS
DDG converter breakers ON, S-CM,1IG rack ON
Top trace: Input voljtage, A7/J2-A. lOv/ci.", lms/cm
Lower trace: Current, pos. line. 200nv/cm, IMS/cm
Positive trigger from J2-A

U) 4200 2000 REV. 6/62 2-S142-2

REV SYM W AP AV" I NO. T2-,5 5 Vol. III

I SECT. D IAGE 162



TEST 3.2.1.4

*mmumummmmn

Photo #3 LF/DDG POdiER TURN-ON TRANSIENTS
DDG converter breakers ON, S-CHPG rack OFF
Top trace: Input voltage, A7/J2-A. lOy/cm, ims/cm
Lower trace: Current, pos. line. 200 mv/cm, Ims/cm
Positive trigger from J2-A

U3 C" 2000 PtEV. 8/62 2-Si42-2

REV SYM ,'AjLPA .T2-2555 Vol. III

ISECT. D IPA 163



TEST 3.2.1.4

Photo i#4 S-C1PG PO JER TURN-ON TRANSIRITS
DDG rack OFF, S-CMPG converter breakers OFF
Top trace: Input voltage, A7/J2-A. lOv/cm, lms/cm
Lower trace: Current, pos. lone. 200mv/cm, Ims/cm
Positive trigger from J2-A

Photo #5 S-CMPG POWER TUOh-ON T, A IEITS
DDG rack OFF, S-CNPG converter breakers ON
Top trace: Input voltage, A7/J2-A. lOv/cm.lms/cm
Lower trace: Current, pos. liie. 200mv/cM, ims/cm
Positive trigger from J2-A

U3 42" 2000 REV. 8/02 2-Si42-2

REV SYM Vg N T2-2555 Vol. II
ISECT. D IPAGE164



TEST 3.2.1.4

+28

O~NOW

Photo b6  S-CMIPG I-OR TURN-ON TRA3IATTS
DDG rack ON, S CMPG converter breakers UN
Top trace: Voltage, A7/J2-A. lOv/cm, las/cm
Lower trace: Current, pos. line. 200mv/cm, lins/cm
Positive trigger from J2-A

Photo #7 DDG POViER TU'I -CN TRAHSII1TS, SLOU SWEEP
S-CMPG rack off, converter breakers on.
Upper trace: Voltage 20v/cm, 20ms/cm.
Lower trace: Current 200mv/cia, 20ms/cni.
Current trace is 'voltage drop across a
10 amp, 5OmNv standard shunt.

U3 41 2000 RV. 6/62 2-S42-2

REV SYM B T 1N
° " T2-2555 Vol. I i

ISECT. D IPACE165



TEST 3.2.1.4

O Amlo

0OA 
--------

Photo'# SIMULTANEOUS TURN-ON OF LF/SCN RACKS
All converter breakers and main circuit breakers

on DDG and S-CMPG CLOSED. Turn-on performed by
depressing circuit breaker #5 on Fig. A 1284

Top trace: 'Current, DDG. lOOMT/cm, 20ms/ca
Lower trace: Current, S-CMPG. 1O0mY/cm, 20ms/cm

Positive trigger from J2-A

us 4S2000 oEV. $/$a142

REV SYM ~.V. 10 T_25 Vol. III

ISECT, D PACE 166



'REST 3.2.1.4

NEo

Photo #9 RIPPLE AT INPUT TO LF/SCIT, BOTH RACKS TURNE~D OFF
Top trace: S-CMFG J1-3 to 5. O-lV/cm, O.2xns/cm
Lower trace: DDG J1-3 to 5. O.1v-/cm, O.2ms/cm
A.C. cou~pling, single sweep

Photo #10 RIPPLE AT INVtJT ..TO LI1SGE', BOTH1 A, TULWED ON
Top trace: S-10xW/A/J2-A t ) 13. 2.V/Em, O0.2ms/cm
Lower trace: 1.2DVG/A7/J2-A to B. 2v/om, O.2ins/cm
A.C. coupling, single sweep.

U3 42" 2000 RIEV. 62 ?-542-2

REV SYM..L........ V~ NO. T-2555 Vol. III

I SECT. D IPACE 167



'PEST3.14

Photo, i41 Rh1PL-' AT IPUT TO LF/SCN, :G OFF, S3-CM1(G ON
Top trace; S-cNWU1/A7/J2-A to B. 2v/om, 0.2 ins/cm
Lower trace: DDG/A7/J2-A to 'B. 2y/cn, 0.2ms/cT
A.C. coupling, 2. 100th at £5.6

Photo #/I2 RIhFL AT Li±PUT Pk) LF32 D, G ON, S-14P0 OFF
Top trace: S-CMPG/A7/J2-A to B. 2v/cm, 0.2 mns cm
Lower trace: DJX/:A7/J2-A to B. 2v//o, O.2Msycm
A.C. coupling, 1/100th at f5.6

U3 4288 2000 REV. 0/62 2-5142-2
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O.1 vol tcm
10 mz/cm

Photo ,#13 Racks 401 and 402 off

J2-A Monitored &F'/loo

J2-1 Common

AC Trigger

U3 4288 2000 REV, 8/62 2-St42-2

REV SYM..f-- ,ar,,G jNO. P2-25;, Vol. ill
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T&9T REPORT 3.2.1.5

1. TITLE

LF Load Test, Safety Control Switch

2. OBJECTIVLS

To determine the D.C. power requirements of the Sefety Control

Switch (SCS) in the Mlain Distribution Box.

3. CO CLUSIONS

3.1 The SCS control circuit has a slight ringing when the switch

is safed or e.1ed. Ring frequency was 1 -ega cycle. Peek

current was 1.5 amperes when the switch vent from Armed to Sefe.

3.2 Large noise spikes were observed on the G.& C power supply

line (J02-26 referenced to 27) when the SCS was ectiveted.

The noise was less then 7 As in duration but had a peek

magnitude of 60 volts p-p (See photographs). There wes no

load on the G & C power supply lines.

3-3 Activation time and peak current values measured were less then

specified in D2-4853-1 (See Table 3.2.-5-1).

4.1 Safety Control Switch in Main Distribution Box. P/N 25-e3468-32

SIN 0003.-

4.2 LF/DGj P/N 8323616 -505,S/N 0000005

4.3 Power Group, LF, P/N 25-22552-36, S/N 0002.

5, TEST DESCRIPTION

5.1 A 50 my, 5 amp shunt wa installed in the positive line

US l 200 REV. i/fl 2-51422

REV s . T2-2555
ISECT. D I PAGE 170



5. mcM CRPIO .1 (ca't)

of "oe G & a NiW erapga) line te tbe yI NOWv GiMP.

5.2 Cable W531 (P18) and W8 (P02) Van 4isieoe Ie.t

Distribution B".

5.3 The A mer Group zA LF/SC racks Wr turad em.

5 .4 The So w us ted wA Anudc fro the An'ia No 4 tatus Pawel

of the Ommuniaionsl Gentral panel. Pbatopeph& go" taksa

*f Curren trnsiaitS.

5.5 Pin 26 & 217 of P02 Wer mauitared vith an ofeilleofp VhIle

the switch was eing Wfed and smed. Pheateaphe of Xoie

tansionteo m4e take.

5.6 A 50 mv 5 amp shunt w intsLed in J2-9 ad the Witch

esafedoed ained. hetwogaphs ere mad. of tvasmets.

5*T The " vas locked in afe positia with the Sating ToOL.

The Arm Switch an the CCC we activated. Curxent to the

witch ws measured under this blo ed wte eedition.

5.6 Activation time was neaguz"d.

6.

6.1 Curent trewrwients vere photographed usIng a JMYOMI1 typo D

.m . fe.re,-,en ws the ritu o: the 0 & C Ser a' IN,

6.2 Ref gweo for the cuent transiet s em the Not"

eut wel line va stwuetu groeund.

6.3 T*wt zeete " W WiWe is table 3.2.1.5-1.

7.. TeetBgine: Nl ems a se

U3 4280 2000 REV. 8/62 2-5142-2
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T. GMIHERAL flO37-ATIOIN (Con't)

T.2 Date test ceripleted: 5/2/63

T-3 Applicable E R's:

(a) Distribution Box:

Ul47372 U147547

U1475a U147548

Ui7471 U147465

U147472

U309176 U1 7439

U150095 U147524

u15oo46 Ul47525

( U178426 U14T540

U1474~28 02A7562

M4757o u14756T

u18741o. U187512

U147572

(€) LF Power Group:

38614T V042693

U039184

1491033  El4O37

Us 4S w000 IREV. 1/62 
2-"1422

REV SYM drAVAVA1 "
' III T2-2555

SECT. D PAGE 172



Control
PekInput. Activation CurrentPeak Peak

Condition Current Voltage Transients Time Duration

Safe to Armed 1.8 amps 27.62 0.24 20 ma 23.5 ms

Armed to Safe 1.8 amps 27.62 1.5 40 ms 23.5 ms

Arming Signal while
Safing Tool is in

Pae1.96 amps 27.62 -- Continuous

D2-4853-1 3 28 - 100 ma

TABLE 3.2.1.5-1

US 4266 2000 REV. 0/62 2-5142-2

REV SY "' I T2-,-1555
SECT. D IPAGE17



TEST 3.2.1.5

Postive
MEMO maximum

28 volt reference

Negative

maximum

Photo #1 NOISE ON G&C POWER SUPPLY LINE, J02-26 ref. to 27
SCS driving to ARM position, G&C power ON.
lOv/om, 1)Ii$/=i.

us a"a 2000 REV. 6/42 2-5143-2

REV SYM A NA V N. T2-2555 Vol. III

IsECT. D PAGE 174



TEST 3.2.1.5

Photo #2 SCS MOTOR CONTROL INPUT, CURRENT TRANSIENTS
Trace is voltage across a 50 mv/5amp shunt,inserted in line to J27-9 . lmv/cm, lps/cm,referenoed to structure ground# SCS is being
AIED

Photo #3 SCS MOTOR CONTROL INPUT, CURRENT TRANSIENT
Trace is voltage across a 503v/5anp shunt,inserted in line to J27-9. 5mv/ca, Ips/cm,referenced to structure ground. SCS is being
SAED

us an0 2000 REV. 1/62 

2-$142-2

REV SYM Af.'AI"/,,, I NOW. T2-2555 Vol. TTT
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TLST 5.2.1.5

immiiiiim.
E~M..

Photo #4 SOS CURRENT DURING ACTIVATION, SAFE TO I1 iOSITION
Trace is voltage drop across a 50mv, 5 amp shunt,
inserted in positive supply line. 5mx/cm, lOmv/cm
Note: Polarity is reversed

Photo j6 SCS CURRENT DURING ACTIVATION, ARM TO SAFE POSITION
Trace is voltage drop across a 50mv, 5 amp shunt,
inserted in the positive supply line. 5ms/om, lOmv/om
Note: Polarity is reversed.

U3 4265 2000 REV, 0/62 2-5142-2

REV SYM 1 a I NO - T2-2555 Vol. III
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TEST 3.2.1.5

Photo #6 SCS ACTIVATION TINE, SAFE TO AW POSITION
28 volts applied to J27-7, photographed J27-6
Triggered from J27-9, referenced to J07-17
lOus/em, 20,/cm.

Photo #7 SCS ACTIVATION TIME, AIMED TO SAFE POSITION
28 volts applied to J27-7, photographed J27-6
Triggered from J27-9, referenced to J07-17
lOus/cm, 20v/cm

U3 42" z00O REV. 0/62 2-SI422

REV SYM R A ' T2-2555 Vol. III

ISECT. D I PACE 177



TEST 3.2.1.5

1(, mv/cm

0. 2 ms/cm

Photo 4~9 SCS SaI'ed at the CCC

J27-9 monitored

J27-8 common

U3 a" 2000 REV. 8/62 2-SI142-2

REV SM~ B dAAFV O T2-2A 5 Vol. !IT
I SECT. D I PACE 178



TEST REPORT 3.2.1.6

1. TITLE

LF Load Test, Repeater Telephone Set

2. OBJECTIVE

To determine the power requirements of the Repeater Telephone Set.

3- CONCLUSIONS

3.1 The Repeater Telephone Set has turn-on transients up to 7.75 amps.

3.2 Steady State Power is 46.8 watts, Steady State Current is .508 amps

EMS.

3.3 The Repeater Telephone Set operates at a power factor between

.807 and .828.

4. EQUIPI.NT IN TEST

4.1 Repeater Telephone Set P/N 1274176-501 S/N 0000012

4.2 Digital Data Group P/N 8323616-505 S/N 0000005

5. TEST DESCRIPTION

5.1 The equipment was connected as shown in Figure 3.0.0.0-1,.312.1.6-1 and

5.2 No load power, voltage, current, and transients were obtained

through use of meters, scope, and recording oscillograph.

5.3 Power measurements were also taken, while

A. Ringing the wall phone

B. Ringing the LCF phone

US 4286 2000 REV. 8/62 2-5142-2

REV SYM .... =. , NO. T2-2555

ISECT. D I PAGE 179



.6. SUMMARY OF TEST RESULTS

Steady State No Phones Wall Phone LCF Phone Voice Comm.
Input Ringing Ringing Ringing

Voltage 114 VAC 114 VAC 114 VAC 114 VAC

Current .508 Amps .540 Amps .511 Amps .509 Amps

Power 46.8 Watts 51 Watts 47.1 Watts 47 Watts

!Power Factor .807 .828 .807 .809

* On transients obtained with NRA recording oscillograph. Photographs

are attached.

** Photograph attached.

T- GENEAL IMMMO 1TION

r7.1 Test Engineer: Richard ^Mathias

T.2 Date Test completed- 4/24/63

T-3 Applicable E R
t s: None

K~~c O-III I T2- 2555
us42 00 EC. D pPAG~9
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TEST 3.2.1.6

NO LOAD lNillT

1 MA:P/cm,

!U TTOT

VOLTAGE
200 v/cm

5 ms/cm

Photo #1

19PUT WITH!ME,! *~*WALL PHONE RING
EPA TOP

CURRENT
1 UIP/CM

5 Ms/cM

BOTTOM
VOLTAGE
200 v/cm
5 ms/cm

U3 421 2000 REV. /62 2-st 2-1

REV SYM . . 4J#g NO. TNO , . Vol. III

.SECT D PACE 183



TES RE~PORT 3.2.1-T

1. TITLE

Volatile Decoder Load Test

2. 0BJE7

To determine the pover requirements of the Volatile Decoder at

the upper and lover voltage limits end to determine the voltage

at vhich the code is dissipated.

3. CONCLUSIONS

3.1 For an input voltage of 32.2 volts to the Volptile Decoder,

the input current was 68 me. Case grids were simulated with

tvo 600 ohm resistors.

3.2 The E1 tamper sensing relay energized at 18 volts. Once

energized, the relay did not activate the volatizttion

mechanism until the voltage was decreased to 3.1 volts.

11. MQum=,U~ Ml TEST

.1 Cocmand Signals Decoder P/N 8325 136-502 S/N 0000004.

5.TEST DESCRIPT~ION -

S5.1 The equipment was connected per figure 3.-.1.7-1.

5.2 Code packs were not readily available. so the erase pin for

the X-pack was monitored visually to determine volatisetion.

5-3 The EMAGE CODE, SEAT X-PACK, AND SEAT Y-PACK knobs were

pulled out.

5* The TRIP COCKET LEVER as pulled out, end the BEAT X-PACK

Sf2 knob vas pushed in-

T2.-141-

REV SYM________ " NO. III T2-2599
SECT. D I PAGE 184



' C 5. TEST DESCRIPTION (Contt)

5.5 The plunger which would normally engage the peiestal in the

Decoder Case was pushed in and blocked in that position..

5.6 SEAT X-PACK and ENGAGE CODE plungers were pushed IN. A

visual check was made to verify that the erase pin was ro-

tracted f ully.

5.7 The voltage was increased from 0 to 32 volts.

5.8 At 32 volts, readings at voltage and current were aade.

5.9 The voltage was then decreased to 0 volts while the erase

pin was observed.

6. TEST SUNK4ARY

6.1 The test on the Volatile Decoder was performed with the

drawer removed from the rack.

( 6.2 Case grids were simulated with 600 ohm resistors.

7. GENERAL INFOINATION

7.1 Test Engineer: Norman Noo

7.2 Test performed: 5/17/63

7.3 Applicable E R's: None

US 42" 2000 REV. S/62 -"142

REV SYM_________NO III T2-255-

ISECT. D IPAGE 185



31-19
31-43
i -9
J1-55

600 600 - J1-59

J1-5 Volatile

J1-46 Decoder

J1-22 Drawer

K- 411

I amp
50 my shunt J2-44

Power
J2.45

Supply I_-,4_

FIGURE 3,2.1.7-1

us a"e ooc REV. s/- "

REV SYM 3 "J 1 4VN j NO.111 T2-2555
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, EST R IRT 3.2.1.8

I. TITLE

VRSA Load Test

2. OBJECTIVES:

2.1 To determine the power requirements and load characteristics

of the VAIA.

2.2 To examinc the effects of low volt on VISA.

2.3 To investigate transients at the interface of VISA

3. CONCLUSIONS: ,

3.1 The VRSA would not report faults properly with en input voltege

of 24.0 volts on the Emergency Power input. At this voltage,

only channel T2 vns reported (Target Alpha). After readout

of channel 72, VRSA stopped reporting. When interrogeted

atgain, Channel §2 repeated. Channel i O was not reported

either:time. (Channel #40, VRSA Sign-off).

3.2 Several of the outputs and inputs to the VRSA contained e

considerable amount of ripple and noise. Except for a noisy

audio output, the ripple did not appear to be detrimental to

VRSA operation.

3.3 Several transients vere observed at the interface of YISA during

self test, reporting, and Remote Reset. These are shown

in the oscillogamph record samples included with this report.

These transients did not effect the operation of the 13

equipment.

US 28 2000 REV. ,/S 2 2-6142-2

REV SYM E III T2-2
SECT. D PAGE 187



4. EQUIP '727 IT TEST

4.1 VRSA 1 0-21330/o9623o00-O01A. S/N P-3

4.2 Programmer Group, F/N 25-22036-39, S/N 0000034

4.3 LF/DDG, P/N 8323616-505, S/N0000005

4.4 LF/St-UG, P/N 8323617-504 , S/N 0000005

4.5 G & C Coupler, P/N 55 103-107 , S/N AoBOOO3

5. TST DESCIPIIOIJ

5.1 A special adaptor cable was installed between the VISA end P/G

to allow currents to be measured.. Shunts were installed in the

+28 volt supply line from the P/G, the +36 volt Emergency

supply line, and in the 400 cycle monitor line.

5.2 The system was brought up to Strategic Alert.

5.3 Current to the VPSA was measured under the following conditions:

(a) No faults on VfSA, VRSA not reporting

ib) Faults set on chpnnels 6-39, VRSA not reporting

(c) VBSA reporting

5.4 Ripple and noise at J3-97, J3-A3, J3-10, J3-22, J3-21, end

J3-96 were photographed before and after VRSA interrogation.

54t3 The points listed in table 3.2.1.8-1 were connected to instru-

mentation. The instrumentation was started.

5.6 Faults were set on VIRSA using the self Test button -lend Fault

selection switch. After readout, en', SCN test was sent from

the LCC. When SON test was complet~d, the recorders were stopped.

5.T Faults were set on channels #8 through #33 aDd VRSA interrogrted.

During readout, Channel #6 was set, using the Self test button

us a 2000 REV. 8/62 2--142-2

REV YM LA.AA'V O III T2-2555
SECT. D PAGE 1388



5. TEST DESCR=ON 5.7 (Con't)

to verify that Vi3A would switch to the hither priority feult.

5.8 Checks were made for transients on severa1 points Pt the

interface of VRSA, when the interrogate: button was depressed,

and when the self test buttons were depressed.

6. TEST SUM4AR

6.1 The maximum current drewn by VRSA from the Emergency Power

supply (Batteries) was 1.37 amps. Maximum current from the

28 volt regul.ted PIG supply wms 491 mr.

6.2 Results of Steady State measurements were as follows:

(a) VRSA not repjorting, no faults

28V Regulated 27.92 volts 450 ma

36V Emergency 36.62 volts, 0 ma

400 cycle 121.53 volts, 87 me

(b) VESA not reporting, faults 6-39

28V Regulated 27.92 volts, 491 ma
36 V Emergency 36.58 volts, 43 me

400 cycle 121.7 volts, 193 mr

(c) VIRSA reporting, faults 6-39

28V Rgualeted 27493 volts, 471 ms

36V EmerGency 35-75 volts, 1.37, emp

(d) 400 cycle power off, P/G pwr off.

36 volt Emergency 36.010 volts 610 u

(#) Ripple of Noise (referenced te 300 mcm ground bus)

YRSA not reporting

J3-97 1.6 volts p-p every .46 ma

US 426s 2000 REV. 8/42 2-614-2

REV SII T2-2

SECT. D I PAGE 189



6. TEST SLMARY (Con't) 6.\

J3-93 2.6 volts p-p every .46 ms

J3-10 56 velts p-p every .42 me

J3-96 1.5 volts p-p 415 cps

J3-21 & 22 .70- volts p-p 415 cps

(f) Ripple & Noise (referenced to 300 mcm ground bus VRSA

reporting

J3-10 .5volts p-p every .4 ms

J3-97 1.6 volts p-p every .46 ma

J3-96 .70 volts p.:-p irregular spacing

J3-21 & 22 10 volts p-p spikes every time motor

reverses

6.3 In response to the procedure of ppregraph 5.7 of the test

description, VRSA switched to a higher priority fault in-

troduced during playback of s low priority fault.

7. GENERAL IOFOI14TION

7.1 Test Engineer: Norman Noe

7.2 Date test completed: 3/21/63

T-3 Applicable E R's:

u178482 u178477

U178M84 U178485

U178469 U14728

U039176 u147439

U039183 U147433

U178450 U147436

JU178"9 U147423

US 42" 2000 REV. S/62 2-5143-

REV SYM____ _W A I NO. III T2-2555
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0 0. 1

Photo l VRZA not reorting

J5-97 referenced to 300 mcm bus

I volt/cm

0.1 rs/cm

Moto ,t'2 VIiZz" reporting

J3-97 referenced to 500 mcm bus

U3 42" 2000 ReV. 5/62

2-S142-2

REV SYM_ _ j N o , ... , Vi. T-

sECT. D JPAGe 191



T -:T . 1.8

1 volt/cm

('.I ms/cm

Photo #3 VRSA not reporting

J3-98 referenced to 300 mcm bus

J3-21 on Channel A

0.5 volt/cm

I ms/om

J5-72 on Channel B

0.5 vcIt/cm

1 ins1 Cm
Photo /?4 VRSA not reorting

J3-21, 22 referenced to 300 mcm bus

U) 42*4 2000 REV- 0/62 2-5142-2

REV SYJNO. T -2555 Vol ITI
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T13ST 3.2.1.8

Photo #5 Ripple and noise, J3-96. Interrogate button OUT
0.5 v/cm, 2 ms/cm. Referenced to structure grid.

Photo #6 Ri'nple and noise, J3-96. Interrogate button IN~
0.5 v/cm, 2 ms/cm. Referenced to structure gnd,

U3 42" 2000 PREV. 6/62 2-SI42-2

REV SYM........ R No. T2-2555 Vol. III
SECT. D IPAGE 193



TEST 3.2.1.8

0. 2 volt/cm

0.1 mg/cm

Photo #7 VRSA not reporting

J3-10 referenced to 300 mom bus

0.5 ms/cm

Photo #8 VRSA reporting

J3-10 referenced to 300 mom bus

U3 4200 2000 REV. 462 
2-5142-a

REV SYMjL......... 
T,: ?i55 ol.. III

i SECT. D IPAGE 194



TES3T 3.9.1.83

0.5 volt/cm

0.2 sec/cm

Photo #9 VPLSA Tnterrogate

J3-96 ref renced to 300 mcm bus

U3 426 2000 REV. 8/62 2-5142-2

REV 5YM .4AA M O LE T2-55 Vol, TI
ISET-D I PAGE 195
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TET M l M"T 3.2.1.9

1. TI 2IE

LF Battery Charger Load Test

2. OBJETIVES

2.1 To determine the power requirements of the LF 60 emp charger

2.2 To investigate the charging characteristics of the LF Betteries

3. CONCLUSIONS

3.1 The current surge at turn-on did not appear to be excessive.

One current peak 60 amps above the loaded, steady-state current

peaks was observed. Duration of the current. surge was 4 ms (See

photograph #5).

3.2 No current surges were observed on the output of the charger

( at turn-on. Output current stabilized in 160 ms.

3-3 The LF charger brought the 1F Batteries from a fully discharged

state (9volts) to 36.58 volts in 73.5 hours.

k.1 Zattery Charger and. Alarm Set, P/N 25-2556144, 6/N 0000004.

4.2 Batteries, P/N 10-20311-7, S/N's 0000001, .100052, 0000051,

0000006, 0000009, 0000017, 00OOOO3, 0000013, 0000016, 0ooo00 ,

0000010, 0000007.;

5. TEST DESCRIPTION

5.1 The equipment yes connected as shown in figure 3.2.1.9-1.

5.2 With the charger turned off# the LF batteries vere discherged.

U$ Un 2000 REV. 6/62 2-$14'-

NOV III T2-255
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5. TEST DESCRIPTION (Cont'd)

5-3 The charger was tured on. Photographs were taken of input

and output current transients.

5.4 The follo ,in3 mzasurements were taken every 15 minutes until

the batteries reached full charge:

(a) Input Voltage

(b) !nput Current

(c) Input Power

(d) Output Current

(e) Output Voltage

6. TEST SUMAARY

6.1 The LF Batteries were discharged by operating the ILF M-G set

on emergency power for approximately two days. The M-G set

came to a complete stop and Battery Voltage reached 9 volts.

The --G set vas turned off and the Batteries allowed to in-

crease to 28 volts before the charger was turned on.

6.2 The charging curves for the LF Batteries are shown in

Figure 3.2.1.9-2. The discontinuities in the curve are

due to the cihrger being turned OFF and ON.

6.5 Pictures of turn-on transients and wave forms are included in

this report.

<V
US 42" 0O REV. */62 3*6t4*2

SEV SYM A III T2-2555
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7. GMEMRL !1WOMIkTION

7.1 Test Engirneer: ITormen Noe

7.2 Test Cepleted: 5/15/63

7.3 Applicable E RI' s:U147550

-. -.. . ' .

us a"s 2"o. mv. 1/62 2.S1411

REV SYM A7"
AwIAA TN-O.S
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TI,;:7r 5.2.1.9

Photo #1 60 AMP CHARGER OUTPUT VOLTAGE AT TURIT-ON
Output disconnected, voltage monitored at
jacks on tront of charger. 20 v/cm, 5 ms/cm.

Photo #2 60 AMP CHARGER OUTPUT VOLTAGE, STEADY-STITE
Output disconnected. 20 v/cm, 5 ms/cm

U3i Q"ll 000 llREV. 0/6ll Z-2-2l

REV SM JNAWAMMA °  T2-2555 Vol. III

I sECT. D PAG'E 206



TEST 3.2.1.9

Photo #3 60 AMP CHARGER OUTPUT CURRENT TURN-ON TRANSIENT
Batteries discharged to less than 28 volts.

Trace is voltage drop across a 100 amp, 50 my
standard shunt. 20 mv/cm, 20 ms/cm.

Photo #4 60 AMP CHARGER OUTPUT CURRENT WAVE. FORM
Charger output current approximately 80 amps.
Trace is voltage drop across 100 ampshunt.
20 mv/cm, 10 me/cm.

U3 4l 200O REV. /52 2-S11-2

REV SM . ff SNO V4 "  T2-2555 Vol. III

IsECT D IPAE 207



TEST .2.1.9

Photo #5 60 AMP CHLRGER ITPUT CURIRENT TURN-ON TRANSIENT
Trace is voltage drop across a std. 100 amp
shunt. 20 ms/cm, 50 mv/cm. AC coupling.
Batteries under full charge.

Photo #6 60 AMP CHARGER STE~ADY-STATE INPUt CURRENT (AC)
Standard 100 amp, 50 my shunt. 20mv/cm, lOms/cm
Batteries under full charge

U3 U 2000 REV. 8/a2 2-S142-1

REV SYM I.. a 1NO- T2-2555 Vol. III

ISECT. D IPACE 208



TEST 5.2.1.9

Photo #7 AC Input Current - Steady State

No load (Battery Charger disconnected)

10 mv/cm
1 msec/cm

U3 42"8 2000 REV. 8/62 z-S142-2

REV SYM .N 'W.jW... I NO T?-- 555 Vol. II
ISECT. D 7IEP 209



TEST REPORT 3.2.3.1

1. TITLE

LF Operation During Transfer to Emergency Power

2. OBJECTIVES

To verify that the correct status will be transmitted by the LF/SCN

during Transfer to Emergency Power.

3. CONCLUSIONS

3.1 The transmission of status by the LF/SCN was not affected by a.

transfer to Emergency Power, or by a transfer from Emergency

Power to, Primary Power. Oscillograph records of the transmitted

diphase are included in the Test Summary.

4. EQUI..ITT JX TEST

4.1 Digital Data Group P/N 8323616-505, S/N 0000005.
4.2 Status - Command Message Processing Group P/N 8323617-503,

S/N 0000005.

5. TEST DESCRIPTION

5.1 The equipment was connected per Figure 3.0.0.0-1.. The following

points were monitored using NR& Instrumentations

Battery Voltage (+36 Volts) P/G J4-7

LF/DDG +28 VDC Input 401 ATJ2-A

LF/SCMPG +28 VDC Input 402 A7J2-A

LF Status Message - Diphase F2ST

LI Traniiit 'essage - Diphase F2X1

P/G Timing +10 Volt Sq. Wave P/G J2-4

I

USl 4ggg i0O R[V, a/ga |-a**

REV SYM AAFTSA . III T2-2555
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5.1 (cont'd)

Output of Frequency Discremenater

Primary Power Alanm P/G J7-1

NCU Power P/G J4-25

Long Time Counter 401 A6JI-u

Command Message C2X1

5.2 The system was brought up to Strategic Alert per Test 3.2.2.2

of 1)2-13406, Vol. III.

5.3 A Test was commanded from the LCC. During the first 30 seconds

of Test the primary power circuit breaker was opened and closed.

The transmitted diphase was recorded during transfer.

5.4 Power transfers were performed while the system was performing

a calibrate, SONT, and a one vote Launch. In each case the

* ' transmitted diphase was recorded during transfer.

6. TEST STMIART

6.t The. frequency of the 400 cycle power was monitored during

power transfer with a specially built Frequency Discriminator,

SK-HDPU-22-20/1. No change in Frequency was observed on the

Oscillograph records.

6.2 No distortion in waveform of the Diphase was observed on the

oscillograph records.

6.3 Considerable contact bounce was observed when the Primary

Power Alarm relay in the F 4, Set closed. No effect. upon

Programer Group on SCN Operation were observed, however.

(

Us a" M00 RaV. 4/62 2.6t482
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7. GENE=AL INFORMATION

7.1 Test Engineers Norman Noe

7.2 Date Test Completed, 3/14/63

7.3 Applicable ER'si

U178426 U039183

U178449 U039176

U178450 7443966

U150046 U150095

US 2 2000 REV. 6/62 2-5142,

REV SM III T2-2955
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TEST REPORT 3.2.3.2

1. TITLE

.D. C. Voltage Variation

2. OBJECTIN-E

To investigate the effects of varying the D. 0. voltage to the LF/SCN.

3- CONSLUSIONS

3.1 The LF/SCN correctly processed Test, SCN Test, and Launch

Commands from the LCF/SCN at input voltages below the 27.5

volt specification. Voltage was lowered to 21.73 volts.

3.2 Correct status indications were obtained at the Launch Control

Console for each Command.

3.3 As the voltage was decreased, the activation time of the Safety

Control Switch increased. At 21.73 volts, 5 seconds were

required for the "Armed" lamp to come on at the LC, as compared.

to 1.5 seconds at 28 volts input voltage.

4. EQUIPMNT IN TEST

4.1 Digital Data Group, P/N 8323616-505, A/N 0000005

4.2 Status - Command Message Processing Group, P/N 8323617-503

5- TEST DESCRIPTION

.i 5.1 The equipment was connected per Figure 30.0.0-1 with one

exception. In order to obtain voltages lower than 27.5 volts,

it was necessary to connect the two LF/SCN racks to an auxiliary

power supply, rather than the LF Power Supply Group.

(
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5.2 Instrumentation was connected as follows:

LF/DDG +28 Volt Input 401A7J2-A

LF/SCMPG +28 Volt Input 402A7J2-B

Long Time Counter 401A6J1-u

LF Status Message - Diphase. F2ST

IF Transmit - Diphase F2XI

5.3 Voltage was raised to 29.86 VDC. The test procedure called

for tests at the upper voltage limit (30.5 VDC). The power

supplies used, however, would not operate at this voltage

due to built in overvoltage sensing circuits. Rather than

modify the power supplies it was decided to use the upper limit

of the power supplies as the maximum voltage condition.

5.4 The Programmer and Coupler were placed in Strategic Alert

per Test 3.2.2.2 of D2-13406, Vol. III.

5.5 A test was sent from the LCC and status recorded per table

3.2.3.1-1. Status was observed at the Status Display Panel

at the ICC.

5.6 Paragraph 4.5 was reported for SCN test and a one-vote Launch.

5.7 Voltage to the SCN was lowered in one volt steps from the lower

specification limit of 27.5 volts. At each setting paragraphs

4.4, 4.5, and 4.6 were repeated. In order to obtain the low

voltage, it was necessary to disable the undervoltage sensing

of the auxiliary power supplies. This was accomplished without

modifying the supplies by simply holding in the Reset button.

Us 414 2000 Rev. /42 2-61 -2
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ISECT. D I PAGE 221



5.8 At 23 volts, two Launch votes were sent to the LF.

6 * TEST SU1RA,RY

6.1 Two LSU faults were observed in the first part of the test.

LSU faults have appeared randomly during previous tests. It

is believed that they are caused by a random reset pulse

which resets part of the SCN Logic. Pin 27 of A1O in DDG

drawer A6 was grounded to signal common to prevent reset

pulses due to the faulty reset switch on the A6 drawer.

This temporary fix proved to be effective, as no more LSU

faults occurred during the test. It should be noted that the

LSU faults occurred at the normal input voltage and w.ire not

peculiar to the low voltage conditions.

6.2 The lowest voltage obtainable with the auxiliary power supplies

was 21.7 volts.

6.3 The LF/SCN correctly processed a two vote Launch at 23 volts.

The Relay Drivers in the LF/SCN stepped out the Mechanical

Decoder in the Programmer Group, and the launch proceded

normally, with correct status indications at the LCC.

7. GENERAL INFORMATION

7.1 Test Engineer: Norman Noe

7.2 Date test-completed: 3/11/63

7.3 Applicable ER's:

US 4208 2000 REV. 0/Ga 2"214*"a
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TEST REPORT 3.2.3.3

1. TITLE

Effects of 400 cps Voltage Variation upon the LF System

2. OBJECTIVES

To investigate the effects of lower 400 cps voltage to the LF System.

3. CONCLUSIONS

3.1 The LF would proceed through a launch sequence at 70 volts 400 cps

supply.

3.2 At 63 volts 400 cps the Safety Control Switch automatically arms itself.

3.3 The LF will not react to any commands at 60 volts 400 cps supply.

4.. E UIMTT IN TEST

4.1 Digital Data Group (401), P/N 8323616-505, S/N 0000005.

( 4.2 Status - Command Message Processing Group (402), P/N 8323617-504,

S/N 0000004.

4.3 Programmer Group (403), P/N 25-22036-89, S/IN 0000034.

4-4 G&C Coupler (412), P/N 60950-305, S/N AOO2B.

4.5 LF Start-Up and Missile Simulation Equipment ACO 100, ACO 102, ACO 112

and ACO 114.

5. TEST DESCRIPTION

5.1 The equipment was connected per Figure 3.0.0.0-1, except for the

LP MG Set. The Control MG Set was used in place of the IY MG Set.

us 42" 2000 REV. 6/62 2-6142-2
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5.2 It was observed that the control of the Control 'MG Set voltfage

was too limited to perform this test. Thereforei, a variec was

inserted in the output lines of the control MG 8et. TYe insertion

of the vrariac was accomplished in the AC Switch Box.

5.3 The voltage and frequency output were obseirred at the test jacks

of the AC Switch Box. Voltage was measured with a model 803 Fluke

Meter. Frequency was checked with a Beckmnan EPUT Counter. Frequency

varied only L 2 cycles from 400 cps throughout the entire test.

5-4 The data recorded on the NRA recording sys;tem is as indicated by

Paragraph.6.9-6f the Summary of Test Reslclts.

5.5 At each 400 cps setting, the following saupply voltages were

checked with the Fluke Meter. Programrmwr Group Drawer A6, Connector J1,

CPin P used as common.

Pin lbominal Voltage (DC)

J1 -9 +28

Ji - 12 +28

J1 - 2 -10

J1 - 3 -10

J1 - 5 +10

J1 - 4 +10

J1 - 14 +17

J1 - 16 +15

J1 - 15 +11.5

Us use 2000 REV. 1/62 2-$141-2
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5.6 At each 400 cps voltage setting, the current in phase A to the

coupler end to the progrrmier group was recor ed.

5-T At each input setting, coimminds were initiated from the LCF,

and proper response was observed by watching the lemps on the

Launch Control Console and the Missile Simulation Equipment.

5.8 In ol cases when a two vote launch was desired, Pin k of the

J1 connector ef Draver A5 in 401 Rack was momentarily grounded

for the first launch vote. The second launch vote was supplied

fromthe LCF.

6. SUMIARY OF TEST RESULTS

-6.1 In all cases, the LF was first brought to strategic alert end

then the voltage was lowered.

6.2 The input 400 cps voltage was lowered in the following increments:

K 120.0 -V

- nl.6 v

90.0 V

80.0 v

70.0 V

6o.o v

I 6.3 At 70 volts input the Programmer Group would not complete a

60 second test sequence. A No-Go shutdown was observed 33

seconds after the beginning of the sequence. The Coupler

4id not send out the "Coupler Test Loop" comiend to the

simulated G & C Section (G & C Coupler Test Set). No indicetions

ei observed on the VHSA Fault indicator.
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i .:. ( 6. s,.f2m OF TroT FTsuLTs6.3 (Co't)

At 60 volts the SCN equiP*ent would not process any commPrids.

Therefere the launch system is disabled and is inoperetive at

t his d w voltage even though the system did not drop out of

Btrategic Alert.

6 It was ebserved that the Safety Control Switch would not re-

s ond as rapidly at lower voltages. At 70 volts input the

Safety Control Switch had a time log of approximately 5 seconds

from the time the Armed Switch is activated.

6.5 At 63 volts input, the Safety Control Switch eutompticplly

armed itself.

6.6 Srui, siAletors were connected to the progr-mmer group outputs

end were fired.during the l.unch sequences.

S( 6.7 The following sequence errors were injected from the SE 106.

1. Downstage No Go

2. Sequence Advance

3-. Confirm Codes

-.Parity Errors

The normal response for each of these errors is en autoanetic

restart. An autmnatic restart occured in all cases except at

the 60 volt input. However, the system still couldn't complete

the test sequence at 70 volts and therefore never returned to

Strategic Alert.
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GK

$ 6.SMOLAMl OF TEST. REULTS i(Cn't)

6.8 A shut down command was initiated at the 60 volt input by

depressing the site shutdown button on the front of the

pigre-mer greup. There was no response to this commend.

Tie LF. cannot be properly shutdown at this low voltage.

6.9 Osei11ogrmphia rtcords- for launch were developed at. each

Input setting. I nstrumentated signals were:

1. NCU end Electronics Power J4-25

2. Actuate Missile Batteries J4-65

3, Ignite lot Stage Engine (#1) 34-68

S .Ignite 1st Stage Engine. (#2) J4-69

5- Release V & C Umbilical (#I) J4-58

6. Release G & C Umbilical (#2) 34-59
-

7. Critical Leads Disconnect 34-1

. emove Closure (#i) J4-40-

9. Remove Closure (#2) 34-41

30. Retract G & C Umbilical (#1) J4-43

11. Retiact G & C Umbilical (#2) J4-44

12. Flight Program Entered J2-6

3.- G & C Launch Coomand J2-14

2-. Progremmner Group Timing J2-4

tk eeillogrephirecordiig showed a normal launch at 111.6 volts,

100.0 volts, 90.0 volts. However, at 400 cps 80 volt input

two spikes about 10 volts appeared at Ignite let Stege Engine

at the beginning of the Lrunch Sequence. The Squib simuletors

Ve. replaced, and another launch sequence was observed to
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6. S"M£4ARY OF TEST RESULTS (Conft) 6.9

see if these spikes would ignite the 1st Stege Engine

Squib simulator., The Squib Simul ter for the le. Stpge

Ragine vas not fired by these spikesc (see. oscillograph 3.2.3.3-1)

6410 WRA has been troubled by a rendgm.reset pulse .vhich is passing

through the LF SC reset switch. In order to temporprily

eliminate this problem, the output of the switch is grounded

to J2-0 of Drawer A7. This does not affect $!ystem operation;

only the. grunded output must be removed before the system

can be reset.

6.11 The VRSA Unit was not available for the first portion of this

test. A lashed up VRSA indicator was used to indicate feults.

This VRSA Indicator did not simiilete the operational VRSA.

A VRSA Unit was obtained, end testing ves continued.

6.12 Some trouale has been encountered in M4A recently with the

BCN Test received lamp on the Launch Control Console. The

lamp does net alvays illuminate when it shojJld-even et nonmpl

YaLtages. RCA Engineering has indicated that this problem is

a result of an improper gain setting in the LCF. This problem

does not affect the validity of this test.

7- GENERAL DfOI4ATION

T.1 Test Ragineers:

Norman Bee "

Richard Mathias
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7. G)tERAL I)1TOWATION (Con't)

7.2 Test Completed

3/21/63

7.3 The open ERrs on'.acks 401, 4o2, 403, endJ. 41 ere es foUws:

UT.3426 1150095
m7844 9 U639183

U17.450E 0 U39176

1n5oo46 .. Xl-f3966.
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